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BASIC FIELD MANUAL 

BROWNING MACHINE GUN, CALIBER .30, HB M1919A4, 

GROUND 

(This manual supersedes FM 23-45, August 14, 1940; C 1, August 
19, 1941; and C 2, July 13, 1942.) 

Caliber .30 Browning Machine Guns, HB, M1919A4, Ground, are 
being replaced by Browning Machine Guns, Caliber .30, HB, 
M1919A6, which are the M1919A4 guns with bipods, shoulder stocks, 
and carrying handles. Instructions and the necessary materials 
for modifying the weapons now in service will be issued. FM 23-45 
will be revised accordingly. 

Attention is directed to FM 21-7, for details as to how appro- 
priate training films and film strips are intended to be used and 
how they are made available for use during training with the 
Browning Machine Gun, Caliber .30, M1919A4. 

CHAPTER I 



MECHANICAL TRAINING 

Paragraphs 



Section I. Description 1-8 

II. Disassembling, assembling, and changing parts 9-21 

III. Care and cleaning 22-32 

IV. Mechanical functioning 33-45 

V. Stoppages and immediate action 46-48 

VI. Tripod mounting 49-50 

VII. Accessories 51-58 

VIII. Fire control instruments 59-60 

IX. Individual safety precautions 61-64 

X. Ammunition 65-72 

XI. C&liber .22 training equipment 73-78 



Section I 

DESCRIPTION 

■ 1. Principle of Operation. — The machine gun, caliber .30, 
M1919A4, is recoil-operated, belt-fed, and air-cooled. In 
recoil operation, the rearward force of the expanding powder 
gas (kick) furnishes the operating energy. The purpose of 
the front barrel bearing plug (see note on p. 2) is to insure 
the positive recoil of the barrel and barrel extension. The 
principle of operation is that gases expand equally in all 
directions. The front barrel bearing plug traps a certain 
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amount of gas in front of the muzzle. The force of the 
expanding gas acts on the muzzle, helping to force the heavy 
barrel to the rear. The moving parts, while locked together 
at the moment of the explosion, are left free within the 
receiver to be forced to the rear by the recoil. This move- 
ment is controlled by means of various springs, cams, and 
levers, and is utilized to perform the necessary mechanical 
operations of unlocking the breech, extracting and ejecting 
the empty case, feeding in a new round and loading, as well 
as cocking, locking, and firing the mechanism. The receiver 
mechanism is for all practical purposes the receiver of the 
Browning machine gun, M1917. (See fig. 1.) 

Note. — Front Barrel Bearing Plugs. There are three types of 
front barrel bearing plugs in use. 

a. The M2-06 plug was made for the old gun for firing M2 or 06 
ammunition. Identified by marking “M2-06.” 

b. The caliber .30, Ml plug with a slightly larger escape hole 
than the M2-06 plug, was made for the old gun for firing Ml am- 
munition. Identified by marking “cal. .30 Ml.” 

c. The .718 plug was designed for the new (1941) gun with the 
stronger driving spring. Identified by marking “DIA. .718.” 



BELT FEED SLIDE 




■ 2. Cooling System. — The machine gun, caliber .30, 
M1919A4, is provided with a heavy barrel which is exposed 
to the air. This factor serves to keep the gun at operating 
temperatures under normal conditions which is at the rate 
of about 60 rounds per minute for about 30 minutes. 

■ 3. Ammunition Belt. — Woven fabric belts of a capacity of 
250 rounds (equipped with brass strips at each end to fa- 
cilitate loading the gun) are normally used with the ground 
light machine gun. 

Digitized by GOOgle 



2 



Original from 
UNIVERSITY OF MICHIGAN 



BROWNING MACHINE GUN, CAL. .30 



4-5 



| 4. Mountings. — a. The ground light machine gun nor- 
mally is mounted on the light machine gun tripod M2, a de- 
scription of which is given in section VI. 

t>. In motorized or mechanized units, the light machine 
gun is mounted on vehicular mounts of several types, but a 
light machine-gun tripod M2 is usually carried for each gun 
so that it may be fired from the ground. 



■ 5. General Data. — General data for the light machine 
gun and mount are as follows: 



Weight of gun pounds — 

Weight of gun (with pintle and combined ele- 
vating and traversing mechanism, approxi- 
mate weight 4.75 pounds) pounds 

Weight of gun and tripod mount do — 

Weight of tripod mount M2 do._ 

Weight of tripod (less pintle and elevating- 

traversing mechanism pounds 

Length (over-all) inches 

Length of barrel do — 

Caliber do 

Rifling: 

Number of grooves 

R. H. twist, 1 turn in 33.3 cal. or inches 

Depth of grooves do 

Trigger pull pounds — 

Sights graduated to yards. _ 

Cyclic rate of fire rounds per minute 

Maximum usable rate of fire do__ 

Muzzle velocity, M2 ball cartridge 

feet per second 

Muzzle velocity, Ml ball cartridge do 

Capacity of ammunition chest, wooden 

rounds 

Capacity of ammunition chest Ml do 

Weight of ammunition chest, wooden (empty) 

pounds 

Weight of ammunition chest Ml (empty) 

do 



31.50 



36. 25 
48. 00 
16. 50 

11. 75 
41. 11 
24. 

. 30 



4 

10 . 
.004 
7. 7 
2,400 
450-625 
150 

2, 800 
2,600 

250 

300 

5. 5 

2.43 
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Weight of spare parts and accessory chest M5 

(with contents) pounds 18.93 

Characteristics of tripod mount M2: 

Length extended inches 32. 5 

Length folded for transportation. _do 27. 

Maximum search: 

With elevating mechanism attached: 

Above zero graduation mils +265 

Below zero graduation do — 200 

(Elevating handwheel gradu- 
ated every mil.) 

Without elevating mechanism at- 
tached: Variable, but in excess of 
mil figures given above. 

Maximum traverse: 

With traversing handwheel mils 61 

Additional on traversing bar: 

Right from zero graduation 

mils 450 



Left from zero graduation 

mils 425 

As a free gun do 6, 400 

Note. — T he above figures on search and traverse may vary slightly 
for different sets of equipment. 



■ 6. Sights. — a. Front. — The front sight consists of a front 
sight blade, a front sight body, a front sight post, and a 
plunger mechanism. The front sight post pivots on the 
front sight bearing screw when folded for convenience in 
packing. The plunger mechanism provides a locking device 
to keep the front sight post in its upright position when the 
gun is being fired. The front sight is attached to the front 
end of the receiver by means of a screw. The height of the 
front sight is such that when the rear sight slide is set at 
an elevation a bullet fired from the gun will strike a target at 
a distance corresponding to the elevation set on the rear 
sight. 

b. Rear. — (1) The rear sight (fig. 2) is of conventional 
type- It consists of a rear sight leaf, carrying a peep in the 
slide mounting, pivoted on the rear sight base, and adjust- 
able for windage. The rear sight base mounts the rear sight 



Digitized by Google 



4 



Original from 
UNIVERSITY OF MICHIGAN 



BROWNING MACHINE GUN, CAL. .30 



6 





© Rear sight. 



Figure 2. — Sights. 
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leaf and rear sight leaf spring. It is secured to the left side 
plate of the receiver by three screws in the flange of the 
base. 

(2) The rear sight leaf is graduated for elevation in 100- 
yard divisions up to 2,400 yards. The peep of the rear sight 
slide is 0.081 inch in diameter. Motion of the rear sight 
slide is accomplished by rotation of the elevating screw knob. 
This elevating screw mechanism is equipped with a mil click 
device which may be used in conjunction with a mil scale 
engraved on the left side of the rear sight leaf to measure or 
establish angles of elevation in mils. 

(3) The windage screw mechanism also incorporates a mil 
click device. Adjustment of the rear sight leaf in windage 
is accomplished by rotation of the windage screw knob. 
Amount of motion permitted is 10 mils right or left from 
zero. 

(4) The sight radius is 13.94 inches. 

■ 7. Pintle. — The pintle of the light machine gun 
(ground), although technically not a part of the gun, is 
permanently assembled thereto by a bolt through the trun- 
nions of the pintle and the trunnion hole of the receiver of 
the gun. Failure to keep this bolt reasonably tight will pro- 
duce inaccurate fire. This pintle is tapered and mates with 
the corresponding tapered pintle bushing of the head of 
the tripod mount M2. This tapered pintle thus serves as a 
tight bearing union between the receiver of the gun and its 
mounting. The pintle is secured in its mounting by the 
engagement of a spring actuated pintle latch of the mount- 
ing in a corresponding annular groove of the pintle. 

■ 8. Elevating and Traversing Mechanism. — a. As with the 
pintle, the elevating and traversing mechanism is not techni- 
cally a part of the gun. However, the elevating and travers- 
ing mechanism is permanently secured to the receiver of the 
gun by a bolt through the head of this mechanism and the 
elevating bracket of the gun. In guns of new manufacture, 
the elevating bracket is integral with the bottom plate. 

b. The elevating and traversing mechanism, when used 
with the tripod M2 consists of an upper elevating screw; a 
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lower elevating screw; an elevating handwheel assembly 
secured to the head of the lower elevating screw; a housing 
mating with the lower elevating screw; a traversing slide 
mounted to the lower elevating screw housing. The new type 
traversing mechanism also includes a traversing screw, hand- 
wheel, and micrometer. This mechanism incorporates a mil 
click device. 

(1) The upper elevating screw terminates at its upper end 
in an offset head which incorporates a recess for the bolt 
which assembles the entire elevating and traversing mecha- 
nism to the gun. The mechanism is properly assembled to 
the gun when the offset head points to the rear, thus per- 
mitting the mechanism to be folded to the rear and seated in 
its recess in the duralumin grip. The upper elevating screw 
is externally threaded to mate with the internal threads of 
the lower elevating screw. It is equipped with a longitudinal 
slot in which is seated an engraved scale. This scale is uti- 
lized to indicate plus or minus increments of elevation given 
the mounted gun. It is subdivided into 50-mil graduations 
and is read by noting the position of the upper edge of the 
lug of the click ring which moves in the longitudinal slot as 
the elevating handwheel is rotated. 

(2) The lower elevating screw is threaded internally to 
mate with the externally threaded upper elevating screw and 
is threaded externally to mate with the lower elevating screw 
housing. Secured to its upper end is the elevating handwheel 
assembly. 

(3) The elevating handwheel assembly incorporates a mil 
click device. The handwheel is of light duralumin alloy and 
carries around its outer periphery ten notches, each notch 
indicating a 5-mil increment of elevation. Engraved on the 
upper surface of the handwheel is a mil scale which is read 
directly from the indicator attached to the click ring. This 
scale is of 50-mil amplitude and is divided and numbered in 
5-mil major divisions and single-mil subdivisions. The click 
ring which is carried in the elevating handwheel does not 
rotate with the handwheel, being prevented therefrom by 
engagement of a lug in the longitudinal slot of the upper 
elevating screw. 

... . . Original from 

7 UNIVERSITY OF MICHIGAN 



8 



BASIC FIELD MANUAL 



(4) The lower elevating screw sleeve is threaded internally 
to engage the external threads of the lower elevating screw. 
This sleeve carries at its front portion a spring actuated 
plunger which serves to prevent disassembly of the lower ele- 
vating screw from its sleeve. At the upper rear portion of 
the lower elevating screw sleeve is the male portion of a 
swivel joint, attaching the traversing slide to the elevating 
and traversing mechanism. 

(5) The traversing slide mounts the traversing slide lock 
lever assembly. This assembly consists of the traversing slide 
lock lever, the traversing slide lock lever screw, the traversing 
slide lock lever positioning the traversing slide lock spring, 
the traversing slide locking screw and washer. Adjustment 
of the lever to the clamping screw is provided for by a spline 
assembly, in turn secured by a locking screw and washer. 
Adjustment is correct when the clamping screw is in firm con- 
tact with the traversing bar, the lever being about 45° above 
the right horizontal position. 

(6) Movement of the gun in elevation, when mounted on 
the tripod M2 is accomplished by rotation of the elevating 
handwheel, the traversing slide being in firm contact with the 
traversing bar, with the traversing slide lock lever preferably 
engaged. (When firing on rapidly moving ground targets, 
the traversing slide lock is not engaged, although the travers- 
ing slide must be retained in firm contact with the traversing 
bar.) 

(7) When mounted on the M2 tripod, the light machine 
gun may be traversed — 

(a) When equipped with the old type traversing mechan- 
ism, by moving the gun right or left as desired, the traversing 
clamp being disengaged from the traversing bar, while the 
traversing slide is retained in firm contact with the traversing 
bar. 

(b) When equipped with the new type mechanism: beyond 
50 mils, as stated above; under 50 mils, by using the travers- 
ing hand wheel. 
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Section II 

DISASSEMBLING, ASSEMBLING, AND CHANGING 

PARTS 

■ 9. General. — a. Disassembling may be considered under 
two general headings: first, removal of groups to the extent 
required for ordinary cleaning and minor repairs; and, 
second, detailed disassembling, involving removal of all 
components from each group. 

b. A group is a number of parts, contained in a common 
housing, which function as a unit. 

c. The removal of the different groups from the gun and 
complete disassembling of the groups to be disassembled by 
the using services can be accomplished with the tools 
provided. 

■ 10. Removal of Groups From Gun. — a. Blackplate. — (1) 
Pull back on latch and raise cover. With the left hand pull 
back bolt handle and hold it in the rearmost position. 

(2) Insert rim of a cartridge in slit in end of driving spring 
rod. With slit horizontal, push in driving spring rod as far 
as it will go and turn it clockwise one-quarter turn until slit 
is vertical. In this position the lugs on it will engage in their 
recesses in the bolt. 

(3) Push bolt handle forward about an inch to free the 
rear end of driving spring rod from backplate. 

(4) Push latch forward and lift out backplate. 

b. Bolt handle. — Pull bolt all the way back and remove bolt 
handle. 

c. Bolt. — Remove bolt from rear end of receiver being care- 
ful not to handle driving spring rod. 

d. Lock frame. — Insert nose of cartridge through hole in 
the right side of receiver and push in on trigger pin. Grasp 
trigger and pull lock frame, barrel extension, and barrel out 
of receiver. Hold barrel in one hand, lock frame in the other, 
and push forward on accelerator. This separates lock frame 
and barrel extension. 

e. Barrel extension and barrel. — Unscrew barrel extension 
from barrel. 
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/. Latch. — With the left hand, palm up, against the rear 
of the receiver to prevent dropping the latch spring, pull 
latch to rear until it separates from the plate. Guns of recent 
manufacture have the latch spring riveted to the latch. 

g. Latch spring. — If not riveted lift the latch spring from 
its pin in the latch. 

h. Cover . — (1) Guns of early manufacture. — (a) Turn 
cover pin spring up and remove pin. 

( b ) Remove cover. 

(2) Guns of new manufacture. — (a) Remove cotter pin 
from cover bolt. 

( b ) Place screwdriver blade of combination tool in slot in 
cover bolt to prevent it from turning and with a wrench re- 
move the nut. 

(c) Remove cover bolt, cover catch spring, and fixed and 
movable plates. 

id) Remove cover. 

Note. — To prevent undue wear, the cover and latch should not 
be removed except when necessary for cleaning or replacement of 
parts. 

■ 11. Replacing Groups in Gun. — In general, the groups are 
replaced in the gun in reverse order. 

a. (1) Guns of early manufacture. — Replace cover. Insert 
cover pin and lock it by turning cover pin spring forward 
into its seat in trunnion block. Some models have a cover 
pin which is locked by inserting and spreading a cotter pin 
through a hole in the cover pin. 

(2) Guns of new manufacture. — Replace cover. Place 
cover latch spring on bolt and position the fixed and movable 
plates. Insert cover bolt into cover hole. Place screwdriver 
blade of combination tool in slot in cover bolt to prevent it 
from turning, and assemble nut to cover bolt using a wrench 
until the desired tension is obtained. Replace cotter pin. 

b. Seat rounded end of latch spring in latch seat, placing 
hole in spring over pin, bent side of spring away from latch. 
Holding spring in place with the fingers, push latch onto 
top plate from the rear, free end of the spring to the front, 
then force the latch home. If the spring is allowed to slip 
from its seat, the latch will not function , and the spring will 
jam the latch so that it cannot be removed without breaking. 
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c. Screw barrel into barrel extension until the rear end 
of the barrel is flush with the inside of the barrel extension. 

d. Insert barrel and barrel extension into receiver until 
the forward end of barrel extension is opposite the rear end 
of receiver. 

e. Holding barrel extension with one hand, take lock 
frame in other hand, with index finger beneath and support- 
ing accelerator. Place claws of accelerator in front of and 
against T-lug. Insert front projections of lock frame into 
slots of barrel extension and push forward until accelerator 
turns backward, locking lock frame to barrel extension. 
Push down tips of accelerator to insure positive locking. 

/. Push parts into gun, forcing trigger pin inward to clear 
it from right side plate, and push forward until a click is 
heard as trigger pin springs out into its seat in the right 
side plate. (If barrel hangs on front barrel bearing, reach 
forward under jacket and aline it.) 

g. Push cocking lever forward and insert bolt, pushing 
down on rear end of trigger to prevent ejector from tripping 
accelerator. 

h. Insert bolt handle through large opening at rear of 
slot and push it forward about 1 inch, being sure that collar 
on handle is inside right side plate. 

i. Push forward on latch and replace backplate. 

j. Hold bolt handle fully back with left hand. Place rim 
of cartridge in slit in end of driving spring rod, and turn 
rod one-quarter turn counterclockwise until slit is horizontal. 
This releases driving spring. Allow bolt to go forward. 

k. Make head space adjustment as follows: 

(1) Pull bolt to rear about % inch. 

(2) Screw barrel into barrel extension (by using point of 
a cartridge or the combination tool in barrel notches ) until 
the action will just close (recoiling parts will go fully for- 
ward) without being forced. 

(3) Unscrew the barrel one notch. 

Caution: Care must be exercised to avoid roughening the 
barrel surface during the adjustment. 

l. Position belt feed lever stud over cam groove in bolt 
and close cover. 

m. Pull trigger. 
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Notes. — 1. Head Space. — a. The head space of a military weapon, 
with a cartridge fully seated in the chamber is the distance between 
the base of the cartridge and the face of the bolt, when the bolt 
is in its locked position. 

b. In Browning machine guns, the head space is adjusted by 
obtaining the proper distance between the forward part of the 
bolt and the rear end of the barrel. The head space adjustment 
must be checked before firing. 

2. Effect of Head Space Adjustment. — a. General . — The head 
space adjustment of the machine gun is the most important ad- 
justment to be made. To insure continued operation of the gun, 
to obtain the best uniformity of shot patterns, and to prevent 
damage to the gun, the head space adjustment should be made 
as prescribed in paragraph life above, or note 4 below. 

b. Tight head space (fig. 3). — When the head space adjustment 
is tight, poor functioning will result, as the breech lock will not 
fully enter its recess in the bolt. This condition may damage the 
barrel extension, bolt, or breech lock. Extraction trouble may also 
occur because of improper timing of locking and unlocking. Fur- 
thermore, with a tight head space adjustment the gun operates 
sluggishly because of the binding of the moving parts. If the 
head space adjustment is very tight, the notches on the rear end 
of the barrel can be seen, the bolt handle will not be fully forward, 
and the firing pin cannot be released by pressing the trigger. 

c. Loose head space (fig. 4). — If the head space is loose, a ruptured 
cartridge may occur; also if there is a weakness in the cartridge 
case itself, such as a split case, the possibility of a ruptured cart- 
ridge is increased. If the head space adjustment is loose, the bolt 
can be moved slightly from front to rear independently of the barrel 
and barrel extension. 

3. Quick Head Space Adjustment. — After the head space adjust- 
ment has been determined by the method described in paragraph 
11 k, or by the alternate method described in paragraph 4 below, 
the notch in which the barrel locking spring is engaged may be 
marked with a center punch. Thereafter, to make the correct head 
space adjustment during the assembly of the gun, screw the barrel 
all cf the way into the barrel extension and then unscrew the barrel 
until the barrel locking spring is in the marked notch. 

4. Alternate Head Space Adjustment. — Head space adjustment 
can be made before the moving parts are assembled in the receiver. 
Screw the barrel into the barrel extension until the rear of the 
barrel is flush with the inside of the barrel extension. Remove the 
extractor from the bolt. Place the bolt into the bolt guides in the 
barrel extension. Push the bolt fully forward. Turn the assembly 
so that the bolt is down. Lock the bolt to the barrel extension 
by pushing the breech lock fully into its seat in the bolt. Hold it 
firmly in that position with the thumb. Screw the barrel into the 
barrel extension until it is stopped by contact with the forward 
face of the bolt. Be certain that the barrel does not force the 
breech lock out of its fully locked position. Turn the assembly 
so that the bolt is up. Unscrew the barrel from the barrel extension 
just enough to cause the breech lock to fall from its recess in the 
bolt. Remove the bolt. Screw the barrel into the barrel extension 
one notch, or, if the nose of the barrel locking spring is between 
two notches, screw the barrel into the barrel extension one and the 
fraction notches. Assemble the gun. 
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■ 12. Detailed Disassembling of Bolt. — a. Turn the extrac- 
tor up and remove it to the left (fig. 5) . 

b. Great care should be exercised in removing the driving 
spring rod from the bolt as the force of the driving spring 
when released can easily cause the rod to slip away from the 
hand and possibly result in serious injury. To remove driv- 
ing spring rod, place protruding end of rod on the table or a 
block of wood. With bolt firmly grasped by the right hand 
(palm of the hand over face of bolt) , press down and at the 
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Figure 5. — Bolt group. 



same time turn bolt one-fourth turn to the left until lugs 
on rod leave their recess in bolt. Slowly release pressure on 
bolt, allowing it to rise under the action of driving spring 
until about 3 inches of rod protrude. With the left hand 
grasp protruding portion of rod and spring; raise both hands 
and the bolt from the table, keeping rod and spring in their 
same position relative to bolt. Separate rod and spring from 
bolt with a quick jerk. The quick, separating jerk will not 
allow spring to kink. Separate driving spring rod and driv- 
ing spring. 



Digitized by GoOglC 



14 

UNIVERSITY OF MICHIGAN 



BROWNING MACHINE GUN, CAL. .30 



12-13 



c. Turn the top of cocking lever to the rear of bolt and 
withdraw cocking lever pin to the left of bolt. 

d. Lift out cocking lever. 

e. Release firing pin by pushing down on sear. Hold bolt 
in the left hand, the front end toward the body, top up, with 
the index finger of the left hand beneath and supporting the 
sear. Use the nose of a cartridge, placed near the end of 
sear spring, to push downward and to the right on spring to 
seat it in cut in bolt. This releases sear which is removed 
at the bottom of bolt. 

/. Turn sear spring back to the left to clear the cut. Push 
nose of a cartridge into the hole in the bottom of bolt to 
start sear spring pin moving. To complete the removing 
of sear spring, place the top end of cocking lever well under 
sear spring and pry down against the edge of bolt. 

- g . Place the palm of the right hand over the rear of bolt, 
tilt the rear end of bolt down, and firing pin will drop out. 

■ 13. Assembling Bolt. — a. Place firing pin in bolt, striker 
downward and to the front, and tilt the front of bolt down- 
ward until striker projects through the small hole in the front 
of bolt. 

b. Replace sear spring by pushing with a cartridge on top 
of pin, avoiding pressure on spring proper. 

c. Hold bolt in the left hand, front end toward the body, 
top up. With point of a cartridge placed near the end of 
sear spring, push downward and to the right to seat it in 
cut in bolt. 

d. Push sear upward from the bottom, notched projection 
toward the front of bolt, and hold with first finger of the 
left hand while pressing downward and to the left on sear 
spring with a cartridge to engage the end of sear spring in 
sear. 

e. Replace cocking lever, making certain that the rounded 
nose on the lower end is to the rear of bolt so that it will 
properly engage in the recess in firing pin. 

/. Insert cocking lever pin on the left side of the bolt. The 
upper end of the cocking lever should be to the rear of the 
bolt before inserting the pin. This alines the hole in the 
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cocking lever with the hole on either side of the bolt for 
the return of the cocking lever pin. 

g. Cock by pressing forward on cocking lever. Turn cock- 
ing lever to the rear and press down on sear with a car- 
tridge to release firing pin and test the correctness of the 
assembly. Recock the assembly. 

h. The same care should he exercised in assembling the 
driving spring rod to the bolt that is exercised in removing it. 
Place driving spring on driving spring rod. With the back 
end of the rod resting on a table or a block of wood, gather 
as much of the spring on the rod as can be held compressed 
by the thumb and fingers of the left hand. With bolt 
securely held in the right hand, the front end of bolt in 
the palm of the hand, slip bolt over the end of spring. Push 
downward to compress spring and allow lugs on rod to enter 



LOCK FRAME 




Figure 6. — Lock frame group. 



slot in bolt. Turn bolt slowly 90° clockwise until slit in rod 
is crosswise to slot in bolt. 

i. Insert pin on extractor into the rear one of the two large 
holes in the left side of bolt, extractor pointing up. Turn 
extractor downward toward the front to engage collar on 
extractor under collar cut in bolt. 



■ 14. Detailed Disassembling of Lock Frame (fig. 6). — a. 
Grasp head of trigger pin between the thumb and first finger 
of the right hand and remove it to the right. Lift out trig- 
ger. If pin is too tight to permit its removal in this manner. 



Digitized byGoOSle 

o 



16 

UNIVERSITY OF MICHIGAN 



BROWNING MACHINE GUN, CAL. .30 



14-17 



it must be drifted out. Do not remove trigger pin spring 
except when necessary. 

b. Push out accelerator pin and remove accelerator. 

c. Hold lock frame with the left hand, projections pointing 
upward, slot to the left, separator between the second and 
third fingers, first and second fingers gripping barrel plunger 
spring. With the thumb of the right hand, press down and 
out on barrel plunger to disengage plunger guide pin from 
slot. Allow spring, with plunger, to rise slowly. Lift out 
spring and remove it from barrel plunger. 

■ 15. Assembling Lock Frame. — a. Assemble barrel plunger 
spring to barrel plunger, being careful that the more tightly 
fitting end of barrel plunger spring is pushed up against the 
head of barrel plunger. Hold lock frame with the left hand, 
projections pointing upward, slot to the left, lock frame sep- 
arator between the second and third fingers. Seat the end 
of barrel plunger spring in the recess in lock frame sepa- 
rator, barrel plunger guide pin facing the slot in lock frame. 
Using the first and second fingers of the left hand to prevent 
spring from buckling, press down with the thumb of the 
right hand on the end of barrel plunger until barrel plunger 
guide pin can be seated in the slot. Care should be taken 
that the action of the spring does not cause the plunger to 
slip out of the hand. 

b. Replace accelerator with the tips up and the rounded 
surface to the front. Insert accelerator pin, taking care that 
both ends of pin are flush with the sides of lock frame. 

c. Push the front end of trigger up between separator and 
spacer, placing the center in its square seating. If trigger 
pin spring has been removed, seat spring on trigger pin, plac- 
ing the small end of spring toward the head of pin. Replace 
pin from the right. 

■ 16. Detailed Disassembling of Barrel Extension (fig. 
7) . — a. Insert the rim of a cartridge under the front edge 
of barrel locking spring and pull it out to the front. 

b. Push out breech lock pin and remove breech lock. 

■ 17. Assembling Barrel Extension. — a. Place breech lock 
in its slot, taking care that the double beveled surface is up 
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and to the front. Insert breech lock pin and insure that 
both ends of pin are flush with the sides of barrel extension. 

b. Insert barrel locking spring in the seating in the left 
side of barrel extension, hook inward, and force home as far 
as it will go. 




BREECH LOCK PIN BREECH LOCK 



G = " i=« 

BARREL 

Figure 7. — Barrel and barrel extension group. 






Figure 8. — Feed group. 



■ 18. Detailed Disassembling of Cover (fig. 8). — a. Remove 
cap or plug from belt feed lever pivot bushing nut. Remove 
belt feed lever pivot. 

b. Withdraw belt feed lever from belt feed slide and 
remove slide. 
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c. Insert the nose of a cartridge between cover extractor 
spring and the notch in cover extractor cam. With the 
thumb of the left hand over spring, pry out on spring to 
disengage from cut. Lift out spring from its seat against 
stud. 

■ 19. Assembling Cover. — a. Place the forked end of cover 
extractor spring under stud on cover. Press downward with 
the thumb on the other end of spring, at the same time 
pushing toward stud, and seat projection of spring in the 
notch of cover extractor cam. 

b. Replace belt feed slide in its grooves in cover, taking 
care that pawl is pointing to the right as cover goes on the 
gun. 

c. Place front end of belt feed lever in the cut, stud on 
lever away from cover and to the rear. Insert belt feed lever 
pivot pin. Replace cotter pin or cap. 

■ 20. Disassembling and Assembling of Parts Dismounted 
Only for Repair. — a. Shock-absorbing group . — (1) Disas- 
sembly. — Unscrew the adjusting screw; remove the adjusting 
screw plunger and screw. 

(o) Disk type. — Remove the buffer disks, buffer plug, buf- 
fer ring, and the buffer plate through the rear end of the 
grip. 

(b) Spring type. — Remove the buffer disk, stop, spring, 
filler, and buffer plate. 

(2) Assembly. — (a) Disk type. — In assembling the shock- 
absorbing group, it must be kept in mind that part of the 
recoil energy of the bolt is transmitted to the buffer pile 
in the form of metal to metal impact of approximately 5,600 
pounds. This force is absorbed by the fiber buffer disks. In 
order that the buffer pile may perform this function prop- 
erly, the following precautions must be observed: 

1. The disks must form a compact column or stack 

from the face of the buffer plate to the adjusting 
screw. 

2. The disks should be clean and free from rough 

edges and surfaces, and should be assembled in 
the tube one at a time. Be sure that each disk 
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is firmly seated and use sufficient disks (normally 
16) so that when the adjusting screw is inserted 
and tightened its rear face will be flush with or 
protrude slightly from the rear face of the grip. 

3. After assembly, adjust the buffer by tightening the 

adjusting screw until the buffer plate can just 
be turned by grasping it by the end which extends 
through the backplate. When the gun is assem- 
bled, this adjustment can be made approximately 
without removing the backplate by tightening 
the adjusting screw as far as it will go and then 
loosening one-half turn. 

4 . These disks are used for their shock-absorbing ca- 

pacity, and substitution of other material for or 
removal of the disks is prohibited (par. 2475(2)). 

(b) Spring type . — Assemble in reverse order. Tighten the 
adjusting screw as far as possible with the combination tool 
and then loosen l 1 / 2 turns. For additional data on assem- 
bling groups see paragraph 239. 

b. Belt holding pawl. — (1) Hold down belt holding pawl 
and withdraw belt holding pawl split pin to the rear. 

(2) Lift off belt holding pawl. 

(3) Lift belt holding pawl spring from its seating. 

(4) Replace in the reverse order. 

■ 21. Changing Parts. — If the time element is important, a 
broken minor part should be replaced by substituting a com- 
plete spare group which contains it. Thus a broken firing 
pin would be remedied by changing bolts. Replacement 
parts in the spare parts chest should be replaced as soon 
as opportunity permits. In the event that either the bolt, 
barrel, or barrel extension is changed, readjust the head 
space. 



■ 22. Importance. — The care and cleaning of the machine 
gun, tripod, and accessories are a vital duty. Experience has 
shown that most machine guns become unserviceable from 
lack of proper care rather than from use. 
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■ 23. Lubricants, Cleaning Materials, and Rust Preven- 
tives. — a. General. — The use of unauthorized materials, such 
as abrasives, is forbidden. The following are the only ma- 
terials authorized and issued for cleaning these machine 
guns: 

Cleaner, rifle bore. 

Soda ash. 

Soap. 

Oil, lubricating, preservative, light. 

Oil, lubricating for aircraft instruments and machine 
guns. 

Compound, rust-preventive, light. 

Solvent, dry-cleaning. 

Decontaminating agents. 

Water. 

b. Rifle bore cleaner. — (1) Rifle bore cleaner is issued for 
cleaning the bore of the machine gun after firing. This ma- 
terial possesses rust-preventive properties and provides tem- 
porary protection against rust. It is better practice, how- 
ever, to dry the bore immediately after cleaning it with rifle 
bore cleaner and then coat it lightly with light preservative 
lubricating oil. 

(2) Rifle bore cleaner freezes at temperatures below 32° F. 
If frozen, it must be thawed and shaken well before using. 
To prevent bursting, containers should not be filled more 
than three-fourths full in freezing weather. 

c. Soda ash. — Soda ash is a white, odorless powder which 
is soluble in water. For use, it is dissolved in water in the 
proportion of V 2 to 1 pound of sode ash to 1 gallon of boiling 
water. If boiling water is not available, hot or cold water 
may be used. This solution can be used to clean the gun 
bore when rifle bore cleaner is not available. 

d. Soap. — A soap solution may be used to clean the bcre 
and mechanism, if neither rifle bore cleaner nor soda ash is 
available. The solution is prepared by dissolving soap chips 
in hot water in the proportion of *4 pound to 1 gallon of 
water. When possible, the solution should be used while it 
is hot. 

e. Light preservative lubricating oil. — This oil has both 
rust-preventive and lubricating properties but cannot be 
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depended upon to provide protection from rust for long 
periods. It is used for the lubrication of all moving parts 
and for short term, protection against rust. Preservative 
action results partly from the oily film on the metal parts 
and partly from the chemical combination of inhibitors in 
the oil with the metal. It will protect the metal surfaces 
from rust even though no appreciable film of oil is present 
on the metal parts. When used on moving parts, however, 
it is necessary to maintain a thin film of oil to provide the 
necessary lubrication. 

/. Lubricating oil for aircraft instruments and machine 
guns. — This oil, which is a lubricant rather than a rust- 
preventive agent, may be used for lubricating the machine 
gun when light preservative lubricating oil is not available. 
It is an extremely light oil which relies entirely upon the 
maintenance of the oil film to protect metal surfaces from 
rusting. When it is used as a preservative, the parts must 
be inspected daily for rust. Following this inspection, the 
metal parts should be wiped clean and again lightly coated 
with the oil. 

g. Light rust-preventive compound. — This compound is 
issued for the protection of metal parts for long-time storage 
while the parts are boxed. It is a sluggish liquid at about 
60° F. It can usually be applied with a brush. 

h. Dry-cleaning solvent . — This is a noncorrosive, petroleum 
solvent which is used to remove grease, oil, or rust-preventive 
compound. Dry-cleaning solvent is highly inflammable and 
should not be used near open flames. Smoking is prohibited 
where dry-cleaning solvent is used. The solvent is generally 
applied with rag swabs to large parts of the gun and used 
as a bath for the small parts. All surfaces must be 
thoroughly dried with clean rags immediately after use of 
the solvent. Gloves should be worn when handling parts 
that have been cleaned, in order to avoid leaving finger 
marks which are usually acid and therefore induce corrosion. 
Cleaning solvent attacks and discolors rubber. 

■ 24. Care and Cleaning When No Firing Is Done. — a. Gen- 
eral. — (1) This includes the care necessary to preserve the 
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condition of the machine gun and mount during the time 
when no firing is being done. 

(2) The gun must be completely disassembled for proper 
inspection, cleaning, and lubrication. 

(3) Machine guns in the hands of troops should be in- 
spected daily during periods of use to insure proper condition 
and cleanliness. Training schedules should allow time for 
supervised cleaning on each day that guns are used. 

b. Bore and chamber. — (1) To clean the bore and chamber, 
assemble a cloth patch to the cleaning rod and insert the 
rod into the bore at the breech end. Move it forward and 
backward several times and replace it with a fresh new 
patch. Make sure that the patch goes all the way through 
the bore before the direction is reversed. This cleaning re- 
moves accumulations of dust, dirt, and thickened oil. Be 
sure that the chamber as well as the bore is throughly 
cleaned. 

(2) Continue this operation until a patch comes out clean. 

(3) After thoroughly cleaning, saturate a patch with light 
preservative lubricating oil and push it through the chamber 
and bore. 

<4; When issue patches are not available, patches should 
be cut approximately 2 V 2 inches square to permit their pas- 
sage through the bore without bending the cleaning rod. 

c. Receiver. — (1) Disassemble, clean, and oil all moving 
parts of the receiver. 

(2) Clean the screw heads and crevices with a small 
cleaning brush or small stick. 

(3) Clean moisture and dirt from the metal surfaces with 
a dry cloth, then wipe them with a cloth that has been dipped 
in light preservative lubricating oil. This protective film 
must be maintained at all times. 

(4) Clean the dirt from outer surfaces of the machine gun 
with a slightly oiled cloth and then wipe with a soft dry one. 

d. Accessories. — (1) The mount, spare parts, and all ac- 
cessories of the gun must be cared for and cleaned as care- 
fully as the gun itself. 

(2) Ammunition must be kept clean and dry. 

(3) Guns mounted in vehicles are usually locked in travel- 
ing position. 
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(4) Muzzle covers are provided to prevent dirt from enter- 
ing the gun through the muzzle. 

■ 25. Preparatory to Firing.— The following steps are taken 
before firing to insure efficient functioning of the gun: 

a. Dismount the main groups. 

b. Clean the bore and chamber with a clean dry patch. 
Do not oil the bore and chamber before firing. 

c. Thoroughly clean and lightly oil all other metal parts 
with light preservative lubricating oil. Do not use grease. 
Be sure to apply a thin coating of oil to the following: 

(1) All parts of bolt group. 

(2) All parts of the lock frame group. 

(3) All parts of the barrel extension group. 

(4) All parts of the feed group. 

d . Assemble the machine gun and rub all outer surfaces 
with a lightly oiled rag to remove dust. 

e . Check head space. 

/. dean and prepare for firing all parts of tripod and 
other equipment necessary for firing. 

■ 26. After Firing. — a. General. — (1) The bores of all ma- 
chine guns must be thoroughly cleaned by the evening of 
the day on which they are fired. They should be cleaned in 
the same manner for the next 3 days. 

(2) Firing the machine gun causes powder and primer 
fouling to form in the bore and chamber. This fouling 
absorbs and retains moisture from the air, thereby causing 
rust. These deposits can be removed by cleaning with rifle 
bore cleaner, soda ash solution, soap solution, or water. 

b. Cleaning procedure after firing . — (1) Unload the gun 
and replace the belt in the ammunition chest. 

(2) Clean the bore (cord below) and all working parts. 
If this cannot be done at once, apply oil to prevent rust. 

(3) Release the firing pin spring. 

(4) At the first opportunity, entirely disassemble the gun, 
clean, oil, and inspect all parts, and make needed repairs and 
replacements. 

(5) On assembly, check operation with dummy cartridges 
and release the firing pin spring after making sure that 
functioning and adjustment are correct. 
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c. Cleaning the barrel with rifle bore cleaner . — (1) Saturate 
a clean patch with rifle bore cleaner, attach it to the clean- 
ing rod, insert it at the breech end of the barrel, and push 
back and forth through the bore of the barrel. 

(2) Repeat this operation two or three times with clean 
patches. Be sure that the patch goes completely through 
the bore before the direction is reversed. 

(3) Repeat this procedure with dry patches until a patch 
comes out clean and dry. 

(4) Examine the bore and chamber carefully for cleanli- 
ness. If they are not free of all residue, repeat the cleaning 
process. 

(5) If clean, saturate a patch in light preservative lubri- 
cating oil and push it through the chamber and bore. 

d. Cleaning the barrel with soda ash or soap solution . — 

(1) Use soda ash solution if rifle bore cleaner is not available 
Use soap solution or plain water if neither rifle bore cleaner 
nor soda ash is available. 

(2) Place the barrel, muzzle down, in a vessel containing 
soda ash or soap solution. (If these are not available use 
plain hot or cold water.) 

(3) Insert the cleaning rod and flannel patch into the 
breech end. Move the rod up and down for about 1 minute, 
pumping the solution in and out of the bore. 

(4) Run a brass or bronze wire brush forward and back 
through the barrel three or four times while the bore is wet. 
The brush must be pushed entirely through the barrel before 
it is reversed, otherwise the brush will be ruined. 

(5) Using the cleaning rod and a clean patch, pump clean 
water through the bore as in (3) above to remove the washing 
material. 

(6) Remove the barrel from the water and dry it with 
clean flannel patches. 

(7) If the bore and chamber are clean, saturate a patch 
in light preservative lubricating oil and push it through the 
bore to oil the bore and chamber. 

e. Cleaning parts other than barrel . — (1) Wipe the re- 
ceiver clean, taking care to remove dirt from all crevices. 
Thoroughly clean the cover, bolt, barrel extension, lock 
frame, and backplate, using a small stick covered with a 
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flannel patch. Remove dirt and oil from all recesses and 
springs. 

(2) Wipe all parts with an oily rag. 

f. Front barrel bearing. — (1) Carbon is deposited in the 
front barrel bearing during firing. If this deposit is not 
removed periodically, it will eventually cause the barrel to 
bind. 

(2) Unscrew the front plug with the combination tool. 

(3) Soften carbon with dry-cleaning solvent. 

(4) Scrape out the carbon. 

(5) Replace the plug. 

g. Exterior surfaces. — (1) Wipe off the exterior of the gun 
with a dry cloth to remove moisture and dirt. 

(2) Wipe all metal surfaces with light preservative lubri- 
cating oil. 

h. Accessories . — (1) Clean and oil the mount, spare parts, 
and all accessories with light preservative lubricating oil. 

(2) Avoid leaving excess oil in the interior of the tripod 
head, since this will collect dirt and sand. 

(3) The pintle bushing should be cleaned and lightly oiled. 

(4) Oil should not be placed in the seating of the travers- 
ing dial, since this will collect dirt and interfere with easy 
dial adjustment. 

i. Frequency of cleaning. — Machine guns should be cleaned 
as soon after firing as possible. If the gun is not to be fired 
in the next few days, repeat the procedure outlined above for 
3 consecutive days following firing. 

■ 27. On the Range or in the Field. — Machine guns must 
be kept clean and properly lubricated at all times. To obtain 
the maximum efficiency of the gun on the range and in the 
field, the following points must be observed: 

a. Never fire a gun with any dust, dirt, mud, or snow in the 
bore. 

b. Keep the chamber free from oil and dirt when firing. 

c. Never leave a patch, plug, or other obstruction in the 
chamber or bore. Failure to observe this precaution may 
result in serious injury. 

d. If the gun gives indication of lack of lubrication and of 
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excessive friction, apply additional oil to the parts subjected 
to this friction. 

e. Keep a light coating of light preservative lubricating oil 
on all metal parts. 

/. When in the field, the gun must be disassembled to the 
extent necessary for proper cleaning and lubrication. Upon 
opportunity, and as necessary, the gun should be disassembled 
into its main groups, all parts thoroughly cleaned, and the 
operating parts lubricated before the gun is reassembled. 

g. During firing, oil frequently but sparingly those parts 
where actual friction exists. These include the cam groove 
and the cocking lever. Excess oil on the moving parts gen- 
erates smoke which interferes with observation and may 
disclose the position of the gun. 

h. When the prescribed lubricants are not available, any 
clean, light mineral oil, such as engine oil, may be used. For 
cleaning the bore and chamber, clean water may be used when 
no other cleaner is available. 

■ 28. Preparation for Storage. — a. Light preservative lubri- 
cating oil is the most suitable oil for short-term preservation 
of the mechanism of the machine gun. It is effective for 
storage for periods ranging from 2 to 6 weeks, depending on 
climatic conditions. However, guns which are stored and 
protected with light preservative lubricating oil must be in- 
spected every 4 or 5 days, and the preservation film renewed 
if necessary. For longer periods of time, guns must be pro- 
tected with light rust-preventive compound. 

b. Light rust-preventive compound is efficient for preserv- 
ing the polished surfaces, the bore, and the chamber up to 
1 year, depending upon climatic and storage conditions. 

c. Machine guns that are to be placed in storage should 
be cleaned and prepared with particular care. The bore, all 
parts of the mechanism, and the exterior of the gun should 
be thoroughly cleaned with dry-cleaning solvent and then 
dried completely with rags. In damp climates, particular 
care must be taken to see that the rags are dry. After drying 
a metal part, the bare hands should not touch that part. All 
metal parts should then be coated with either light preserva- 
tive lubricating oil or light rust-preventive compound, de- 



ad by CjCK ’HjJ 1 



Original from 
UNIVERSITY OF MICHIGAN 



A 



28-30 



BASIC FIELD MANUAL 



pending on the length of storage required. Application of 
the rust-preventive compound through the bore of the gun 
is best done by dipping the cleaning brush in the compound 
and running it entirely through the bore two or three times. 
The brush must be cleaned before use. Before placing the 
weapon in storage, the bolt should be in the forward position 
with the firing pin released. It is good practice to release 
the firing pin tension whenever the weapon is not in use. 
The wooden supports of the packing box must be painted 
with rust-preventive compound before storing the gun. Place 
the gun in the wooden packing box, handling it with oiled 
rags. Under no circumstances will a gun be placed in storage 
while contained in a cloth or other cover , or with a plug in 
the bore. Such articles collect moisture and cause the 
weapon to rust. 

■ 29. Cleaning Weapons Received From Storage. — Weapons 
which have been stored in accordance with preceding para- 
graphs will be coated either with light preservative lubri- 
cating oil or with light rust-preventive compound. Weapons 
received from ordnance storage will, in general, be coated 
with rust-preventive compound. Use dry-cleaning solvent to 
dissolve and remove all traces of the compound or oil. Take 
particular care to see that all recesses in which springs or 
plungers operate are thoroughly cleaned. Failure to do this 
may cause malfunctioning at normal temperatures and will 
certainly do so w T hen the rust-preventive compound congeals 
at low temperatures. After using the cleaning solvent, be 
sure to dry all parts with dry, clean cloths. Then follow the 
instructions in paragraph 24. 

■ 30. Care and Cleaning Under Unusual Conditions. — a. 
Care and cleaning in cold climates . — (1) In extreme cold, the 
moving parts of the weapon must be kept absolutely free of 
moisture. Excess oil or rust-preventive compound on the 
working parts will solidify to such an extent as to cause 
sluggish operation or complete failure. 

(2) Completely disassemble and clean all parts of the gun 
thoroughly with dry-cleaning solvent before use in tempera- 
ture below 0° F. The working surfaces or parts which show 
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signs of wear may be lubricated by rubbing with a cloth 
which has been dipped in light preservative lubricating oil 
and wrung out. 

(3) When the gun is brought indoors, it should be allowed 
to come to room temperature. It should then be disas- 
sembled, wiped completely dry of the moisture which will 
have condensed on the cold metal surfaces, and thoroughly 
oiled, using light preservative lubricating oil. 

(4) If possible, this condensation should be avoided by 
providing a cold place in which to keep the gun when not 
in use. For example, a separate cold room with appropriate 
racks may be used or, when in the field, racks may be set 
up outdoors under proper cover. 

(5) If the gun has been fired, it should be thoroughly 
cleaned and oiled. The bore may be swabbed out with an 
oily patch and, after the weapon reaches room temperature, 
thoroughly cleaned and oiled as described in paragraph 26. 

(6) Before firing, the weapon should be cleaned and oiled 
as described in paragraph 25. 

(7) The bore and chamber should be entirely free of oil 
bef ore firing. 

b. Care and cleaning in tropical climates. — (1) In tropical 
climates where temperature and humidity are high (or 
where salt air is present) and during rainy seasons, the 
weapon should be thoroughly inspected daily and kept 
lightly oiled when not in use. The groups should be dis- 
mounted at regular intervals and, if necessary, disassembled 
sufficiently ro enable the drying and oiling of parts. 

(2) Care should be taken to see that unexposed parts and 
surfaces are kept clean and oiled. 

(3) Light preservative lubricating oil should be used for 
lubrication. 

c. Care and cleaning in hot, dry climates. — (1) In hot, dry 
climates where sand and dust are likely to get into the 
mechanism and bore, the weapons should be wiped clean 
daily, or oftener if necessary. Groups should be dismounted 
and disassembled as far as necessary to facilitate thorough 
cleaning. 

(2) When the weapon is being used under sandy condi- 
tions, all lubricant should be wiped from the weapon. This 
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will prevent sand from sticking to the lubricant and form- 
ing an abrasive compound which will ruin the mechanism. 

(3) Immediately upon leaving sandy terrain, the weapon 
must be cleaned and relubricated with light preservative 
lubricating oil. 

(4) Perspiration from the hands is a contributing factor 
to rust because it contains acid. Therefore, metal parts 
should be frequently wiped dry. 

(5) During sand or dust storms, breech and muzzle should 
be kept covered if possible. 

■ 31. Care During Gas Attack. — a. General. — (1) It is im- 
portant to prevent the chemicals used in a gas attack from 
getting in or on the gun and ammunition. When a gas 
attack is anticipated, steps are taken to cover and protect the 
gun, ammunition, mount, spare parts, and accessories. 

(2) Apply oil to the surfaces of all the parts of the weapon, 
to the mount, ammunition, and spare parts. 

(3) If the gun need not be used during the gas attack, 
cover the oiled gun with canvas gun covers or place it in a 
container so that it cannot come into contact with any con- 
taminating chemicals. 

(4) After the attack, clean the materiel with dry-cleaning 
solvent, if uncontaminated. 

(5) Prepare for use as described in paragraph 25 or 26, as 
required. 

b. Decontamination. — (1) A complete suit of impermeable 
clothing and a service gas mask must be worn during decon- 
tamination operations. 

(2) Materiel contaminated with chemicals other than mus- 
tard or lewisite must be cleaned as soon as possible with 
dry-cleaning solvent or denatured alcohol. 

(3) If the surface of the materiel is coated with grease or 
oil and has been in a mustard or lewisite attack, first remove 
the grease or oil by wiping with rags wet with dry-cleaning 
solvent. 

(4) Decontaminate unpainted metal surfaces with a solu- 
tion of noncorrosive decontaminating agent. Prepare this by 
mixing one part of agent to six and one-fourth parts of 
solvent, or 2 quarts of agent to 3 gallons of solvent. This 
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agent acts within 15 minutes, and a second application is 
recommended. 

(5) Decontaminate painted surfaces with a bleaching solu- 
tion. Prepare this by mixing three parts of the bleaching 
powder (chloride of lime) with two parts of water by volume. 
The chloride of lime is allowed to remain 24 hours; a second 
application is made, to insure complete covering, within a 
brief period after the first application. 

(6) After decontamination, clean the materiel thoroughly 
and prepare for use as described in paragraph 25 or 26, 
as required. 

(7) Do not allow the chemical agents to come into contact 
with the skin. Always burn or bury all rags or wiping 
materials used for decontamination. 

c. References . — Detailed information on decontamination 
is contained in PM 21-40 and TM 3-220. 

■ 32. Points to be Observed Before, During, and After 
Firing. — The following list of points to be observed before, 
during, and after firing will be found useful as a guide for 
the proper care of the gun. It may also be used as a guide 
for inspection. 
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Section IV 

MECHANICAL FUNCTIONING 

■ 33. General. — The soldier should have a practical working 
knowledge of the mechanical operation of the machine gun 
so that he will be able to keep it in action during combat. 
Although many parts of the gun operate simultaneously, the 
subject of functioning is divided into phases to facilitate 
instruction. The explanation of mechanical functioning be- 
gins with the gun assumed to be loaded and ready to fire. 

a. To half load. — With cover open or closed, enter belt 
through feedway from left to right. Pull belt through feed- 
way until the first round is in place on the right of belt 
holding pawl. Close cover if open. Pull bolt fully to the rear 
and release it. 

b. To load . — Load is executed the same as half load except 
that bolt is pulled to the rear and released twice. 

c. To unload. — Raise cover, remove belt, pull bolt to the 
rear and hold it, look or feel to see that there is no ammuni- 
tion in the gun, lower extractor, release bolt, lower cover, and 
then pull trigger. 

d. To clear gun. — Raise cover, remove belt, pull bolt to 
the rear and hang it in its rearmost position by engaging 
extractor cam plunger in rear of extractor feed cam, and 
inspect the gun to see that there is no ammunition in it. 

e. Division of functioning into phases. — For a method of 
dividing functioning into phases and demonstrating each 
phase, see paragraph 241. 

■ 34, Trigger Action. — Since the trigger is pivoted, its for- 
ward end is lowered as its rear end is raised. The trigger 
cam# qn the front end of trigger, through their engagement 
with earns on sear, force sear down against the action of 
sear spring until the shoulder of firing pin is released by 
sear notch. The firing pin spring then forces firing pin 
forward to strike primer. 

35, Backward Movement of Recoiling Parts (figs. 9 and 
10) . — The explosion forces the recoiling parts (barrel, bar- 
rel extension, and bolt) backward about % inch. During the 

Original from 

33 UNIVERSITY OF MICHIGAN 



35-36 



BASIC FIELD MANUAL 



first half of this movement the parts are locked together. 
When the breech lock clears the breech lock cam, it is forced 
down by the front projections of the lock frame acting on the 
breech lock pin. This unlocks the bolt from the barrel ex- 
tension, permitting the bolt to continue to the rear. As the 
barrel extension comes to the rear, the barrel plunger spring 



EXTRACTOR 

| BOLT 



DRIVING SPRING 

COCKING LEVER 



BACK PLATE 




FIRING PIN 
BARREL EXTENSION 



TRIGGER 

y 



FIRING PIN SPRING 



LOCK FRAME 



BREECH LOCK CAM 
Figure 9. — Relation of parts in forward position. 



is compressed, and the rear of the barrel extension strikes 
the accelerator and turns it backward. 



■ 36. Backward Action of Accelerator (figs. 9 and 10). — 
As the accelerator turns backward its tips strike the bottom 




Figure 10. — Barrel, bolt, lock frame, and barrel extension in firing 

position. 



projections on the bolt and accelerate it to the rear. The 
claws of the accelerator engage the shoulder of the T -lug and 
lock the barrel extension to the lock frame. The barrel 
plunger spring is thus held compressed. The accelerator stop 
prevents the accelerator from turning backward too far. 
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■ 37. Backward Movement of Bolt (figs. 9 and 11'. — As the 
bolt moves backward the driving spring is compressed. The 
bolt brings with it a cartridge from the belt, held by the 
extractor, and an empty case from the chamber, held in 
the T-slot. The extractor cam plunger rides along the top 




Figure 11. — Extracting and loading mechanism. 



of the extractor cam and extractor feed cam until forced in 
by the beveled part of the extractor feed cam. This permits 
the extractor to be forced down by the cover extractor cam, 
and the plunger springs out behind the extractor feed cam. 




Figure 12. — Belt feed mechanism. 



■ 38. First Act of Feeding (fig. 12). — As the bolt moves 
backward, the stud on the pivoted belt feed lever moves to 
the right in the cam groove, thus forcing the belt feed slide 
to the left. The belt feed pawl engages on the left of the 
first cartridge which is held in position by the belt holding 
pawl. In the event the extractor fails to withdraw the lead- 
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ing round from the belt, the finger of the belt feed pawl, 
riding on the top of this unextracted round, will hold the feed 
pawl raised in a position where it cannot engage on the left 
of the next cartridge. It thus prevents attempted double 
feeding. 

■ 39. Cocking Action (fig. 13). — As the bolt moves back- 
ward, the upper end of the cocking lever is forced forward 
in the cocking lever recess, bringing the lower end to the 
rear. The lower end brings with it the firing pin, thus com- 
pressing the firing pin spring against the sear spring pin. 




The shoulder of the firing pin engages the notch in the sear, 
which is pulled upward by the action of the sear spring, the 
trigger cams now being disengaged from the sear. 



■ 40. Action of Driving Spring (fig. 14) . — When the rear of 
the bolt strikes the buffer plate, its remaining force is ab- 
sorbed in the coiled spiral spring and the buffer disks. The 
force of the rearward motion of the bolt being absorbed by 
the buffer mechanism, the driving spring then forces the 
bolt forward. 

■ 41. Forward Movement of Bolt (figs. 11 and 13). — When 
the bolt starts forward, the extractor is guided downward by 
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the action of the extractor feed cam on the extractor cam 
plunger. This causes the extractor to force the cartridge 
down the T-slot in line with the chamber. The ejector 
knocks the empty case from the T-slot and holds the cart- 
ridge in line with the chamber. The upper end of the cock- 
ing lever is forced backward, causing the lower end to move 
forward away from the rear of the firing pin. If the firing 
pin is prematurely released, it is reengaged by the cocking 
lever and eased forward so that the striker cannot contact 
the cartridge primer until after the breech has been locked. 

■ 42. Release of Recoiling Parts (fig. 14). — As the bolt goes 
forward its bottom projections strike the accelerator and turn 
it forward. This unlocks the barrel extension from the lock 



TOP PLATE 




Figure 14. — Relation of parts in backward position. 

frame and releases the barrel plunger spring. When the 
accelerator has been tripped, the barrel extension and the 
barrel are moved forward by the forward force of the bolt 
acting through the accelerator and by the expansion of the 
barrel plunger spring. 

■ 43. Loading and Locking Action (figs. 11 and 14). — During 
the latter part of the forward movement of the bolt, the ex- 
tractor rises as the plunger moves along the top of the ex- 
tractor cam. When the extractor rises, the ejector is 
cammed outward, into the half -moon-shaped recess, leaving 
the cartridge in the chamber gripped by the T-slot. The 
extractor grips the first round in the belt and is held down 
firmly by the cover extractor spring, ready to extract the 

n . r nno | p Original from 

37 UNIVERSITY OF MICHIGAN 



A 




* 3-47 



BASIC FIELD MANUAL 



round. The breech lock is forced upward by the breech lock 
cam and locks the breech just before the recoiling parts 
reach the firing position. The breech lock engages in a 
recess cut in the bottom of the bolt and thus locks the bolt 
firmly to the barrel extension and against the rear end of 
the barrel. 

■ 44. Second Act of Feeding (fig. 12) . — As the bolt goes for- 
ward the stud on the pivoted belt feed lever moves to the left 
in the cam groove, forcing the slide to the right. The belt 
feed pawl carries the first cartridge to the right against the 
cartridge stops, ready to be gripped by the extractor. The 
next cartridge is carried over the belt holding pawl which 
rises behind it and holds it in position to be engaged by the 
belt feed pawl on its next movement to the left. 

■ 45. Trigger Action in Automatic Fire (figs. 9, 13. and 
14 > . — If the trigger is held raised, as the sear moves forward 
with the bolt the trigger cams engage the sear cams and 
force the sear down, releasing the firing pin. The gun thus 
fires automatically, repeating the operations of functioning 
already described. The release of the firing pin actually 
takes place about Viq inch before the recoiling parts reach 
the forward position but after the breech is locked. 

Section V 

STOPPAGES AND IMMEDIATE ACTION 

■ 46. Definitions. — a. A “stoppage” is any unintentional 
cessation of fire. 

b. “Immediate action” is the procedure used for the prompt 
reduction of usual stoppages. 

■ 47. Stoppages. — a. Prevention. — Stoppages will be reduced 
to the minimum if the gunner has a practical working 
knowledge of his weapon and applies the points which should 
be observed before firing. Prevention is the best remedy for 
all stowages. 

b. Causes . — (1) A stoppage will occur if the gun fails to 
feed, fails to load, fails to fire, or fails to function freely. 
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(a) If the gun fails to feed, the cause for the stoppage will 
be found in the ammunition belt or in the feed mechanism. 

(b) If the gun feeds but fails to load, the cause will be 
found in the receiver. A broken part or an obstruction on 
the T-slot or in the chamber is the usual cause. 

(c) If the gun feeds and loads but fails to fire, the cause 
will be found in the firing mechanism unless the primer of 
the cartridge is defective. 

(2) The table following includes a comprehensive list of 
possible stoppages. It will serve as a guide during instruction 
in stoppages or immediate action. 

TABLE OF STOPPAGES 



Stoppages 



Method of preparation for instruction 
in immediate action and stoppages 



1. Misfire due to defective primer. 

2. Short round. 

3. Bulged round. 

4. Tight loop in belt. 1 

5. Empty loop in belt. 

6. Stretched or torn belt. 1 

7. Thin rim, permitting nose of bullet 

to drop below chamber. 1 

8. Belt imporperly loaded. 

9. Battered or thick rim of cartridge. 

10. Failure to remove round from cham- 

ber. 

11. Set back primer. 1 

12. Separated case which is removed 

from chamber by new round when 
bolt is pulled to the rear. 

13. Separated case, which stays in cham- 

ber when bolt is pulled to the rear. 
(Do not set up loose head space.) 

14. Bullet loose in cartridge case. Car- 

tridge case extracted from belt but 
bullet remains in belt. 1 

15. Short or broken firing pin. 



16. Weak or broken firing pin spring. 



1. Place a dummy cartridge in belt. 

2. Place a short round in belt. 

3. Insert bulged round in belt. 

4. Do not prepare. 

5. Leave an empty loop in belt. 

6. Do not prepare. 

7. Do not prepare. 

8. Pull a cartridge partially out of belt. 

9. Place a battered or a thick-rimmed 

cartridge in belt. 

10. Place a dummy cartridge with rim 

filed off in the chamber. 

11. Do not prepare. 

12. Drive the front portion of a cartridge 

securely on a dummy cartridge. 
Pull bolt to the rear and place car- 
tridge properly on the face of bolt. 
Ease bolt forward. 

13. Insert the front end of a separated 

case in chamber and load. 

14. Do not prepare. 



15. Assemble bolt with a defective firing 

pin or place 5 or 6 successive range 
dummy cartridges in belt for in- 
struction in immediate action. 

16. Same as M? rigina | f rom 
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TABLE OP STOPPAGES— Continued 



Stoppages 



Method of preparation for instruction 
in immediate action and stoppages 



17. Faulty engagement of firing pin and 

sear notch. 

18. Broken sear spring. 

19. Belt feed lever pivot out, worn, or 

broken. 

20. Bent or worn belt feed lever. 

21. Belt feed pawl spring out or weak. 

22. Belt feed pawl pin out or partially 

out. 

23. Cover extractor spring out or weak. 

24. Belt feed lever bent up (stud on lever 

jumps out of cam groove). 

25. Damaged extractor. 

26. Belt holding pawl out or spring weak. 

27. Broken extractor or ejector. 

28. Broken or damaged T-slot, causing 

misalinement and buckling of car- 
tridge as bolt moves forward, or fail- 
ure to extract. 1 

29. Weak ejector spring causing misaline- 

ment and buckling of cartridge as 
bolt goes forward. 

30. Broken barrel extension or lock frame. 

31. Defective trigger mechanism.* 



17. Assemble bolt with defective parts. 

18. Same as 17. 

19. Assemble cover with defective part. 

20. Same as 19. 

21 . Remove belt feed pawl spring. 

22. Remove belt feed pawl pin. 

23. Remove cover extractor spring. 

24. Assemble with defective part. 

25. Same as 24. 

26. Remove belt holding pawl. 

27. Assemble bolt with defective part. 

28. Do not prepare. 



29. Assemble with defective part. 



30. Assemble with defective part. 

31. Do not prepare. 



i Not prepared for instruction in immediate action. 

* Defective trigger mechanism may cause the gun to begin firing as soon as it is 
loaded or to continue to fire when the trigger is released. To remedy, unlatch the 
cover or twist the belt, unload, dissemble the gun, and replace the defective part 
or parts. 



(3) Sluggish operation of the gun is usually due to excessive 
friction caused by dirt, lack of proper lubrication, burred 
parts, tight head space, maladjustment of the buffer assembly, 
or a weak driving spring. 

c. Tools used in reduction of stoppages . — The tools com- 
monly used in the application of immediate action are the 
ruptured cartridge extractor, the combination tool, and the 
cleaning rod. 

(1) (a) A ruptured cartridge case in the chamber prohibits 
the entrance of the succeeding round. The ruptured car- 
tridge extractor, commonly called “clearing plug," is used to 
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remove the ruptured case. This tool is furnished in two types, 
the cartridge form and the Mk. IV. 

1. To use the cartridge form, open cover, place rup- 

tured cartridge extractor on feedway against car- 
tridge stops, and engage it with extractor on bolt. 
Holding down on extractor, load it slowly and 
smoothly into chamber, being careful to see that 
the shoulder does not strike and bur the edge of 
chamber. Strike forward on bolt handle to be 
sure that ruptured cartridge extractor is seated in 
ruptured case. Pull bolt to the rear and catch 
ruptured cartridge extractor in the left hand as it 
is ejected. 

2. To use the Mk. IV, draw bolt handle to the rear and 

hang it. Insert nose of ruptured cartridge ex- 
tractor in chamber, handle up, push it forward 
to seat it firmly in the separated case, then pull 
backward on handle. 

(b) Separated cases should be removed from the ruptured 
cartridge extractor so that it will again be ready for use. 
To do this, the end of the ruptured cartridge extractor must 
be unscrewed, the separated case taken off, and the end 
screwed on again. 

(2) The use of the combination tool facilitates the re- 
moval of a round which is stuck on the T-slot. To remove 
a round from the T-slot, pull bolt fully to the rear and raise 
extractor. If the round does not fall out, remove it with 
the combination tool. If the round is above the bolt handle 
slot, insert screw driver end of tool through slot and under 
the rear end of cartridge and pry it up. If the round is 
below the slot, place screw driver end of tool through top 
of receiver into cannelure of cartridge and drive it down. 

(3) The cleaning rod is used to remove a case from the 
chamber which has not been extracted by the bolt. To 
remove the case from the chamber, pull bolt fully to the 
rear and hold it. Remove the following round from the 
T-slot. Grasp cleaning rod about 6 inches from the end, 
insert it into muzzle, and force case from chamber. Care 
should be used not to damage the face of the bolt by striking 
it as the rod is shoved through the bore. 
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d. Inspection of feed mechanism. — In event of recurrent 
or permanent failure to feed, the feed mechanism must be 
inspected and the defective part replaced. This inspection 
should include the following: 

(1) Belt feed lever and slide. — (a) With the bolt forward, 
lower cover, making sure that stud on feed lever is in cam 
groove in the top of bolt. 

( b ) Press to the left on belt feed slide to remove the play 
and note whether or not the slide protrudes to the right of 
the cover about inch. 

1. If it does not, change belt feed lever and pivot. 

2. If it does, and the gun has occasionally failed to 

feed, examine belt feed lever for excessive wear at 
the pivot and stud. Also see that stud projects a 
sufficient distance from cover to insure that it is 
positively positioned in cam groove in the top of 
bolt when cover is closed. Replace defective parts. 

Note. — If the belt feed slide does not extend inch beyond the 
right side of the cover, the cartridge may not be correctly posi- 
tioned and the extractor may strike the base of the cartridge, 
force the bullet into the case, and cause a short round. The 
resulting failure to load the cartridge is thus caused by a worn 
or bent belt feed lever, or a defective slide. The base of such a 
Cartridge will show evidence of having been hit by the extractor. 

(2) Other parts. — If the slide positions properly and no 
excessive play exists, examine cover extractor spring; belt 
feed pawl, spring, and pin; belt holding pawl and spring; 
extractor including ejector; spring and cam plunger; and 
T-slot, to see that these parts are there, in good condition, 
and that springs are sufficiently strong to actuate the parts 
properly. 

■ 48. Immediate Action. — a. General. — The procedure pre- 
scribed in immediate action for the reduction of stoppages 
is based on the frequency with which the various types of 
stoppages occur. Execution of this procedure by the gunner 
will enable him to remedy the majority of stoppages imme- 
diately without attempting to analyze the cause. Immediate 
action is performed by the gunner. All personnel required 
to Are the machine gun should be proficient in immediate 
action. Immediate action must be carried out quickly and, 
with practice, should become instinctive. 
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b. Procedure . — The procedure for immediate action is 
shown in the following diagram: 



Pull the bolt to the rear, release it, re-lay, and attempt to fire. 



Tap the cover, pull the belt to the right, hold the left hand on the 
belt at the point where the cartridges enter the feedway, and pull 
the bolt to the rear and release it. 



Notes. — 1. If the procedure outlined above does not place the gun 
in action, the gunner must inspect the feed mechanism and the 
working parts of the gun to include inspecting the chamber for a 
ruptured case in order to locate and reduce the stoppage. 

2. If the bolt stops Just short of home, frequently it can be pushed 
fully forward and firing continued without application of immedi- 
ate action. Caution: Release the trigger before pushing the bolt 
forward. 

3. Stoppages caused by defective feed mechanism can sometimes 
be remedied temporarily by pulling the belt to the right with just 
sufficient force to assist the feed mechanism in positioning the 
leading round. 

4. Immediate action is not complete until the gun has been 
re-layed and fired. 



IMMEDIATE ACTION 



The gun fails to fire 



If the gun still fails to fire 



If the belt feeds 



If the belt does not feed 



Re-lay 



Raise the cover, remove the first 
round from the belt, and look 
or feel for a cartridge in the 
gun 



Attempt to fire 



If the gun still fails to fire 



If the cartridge is 



Change the bolt 



Reload, re-lay and fire. 



In the gun Not in the gun 



Remove it Reload, re-lay, 



and fire. 



Reload, re-lay, 
and fire. 
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Section VI 
TRIPOD MOUNTING 

■ 49. Light Machine Gun Tripod Mount M2. — a. This tripod 
(fig. 15 j is a simple mount for the light machine gun and is 
designed to furnish the gun with a stable mount embodying 
the maximum strength and rigidity consistent with desired 
light weight. It is portable, easily packed, and may be used 
for the delivery of accurate fire on ground targets. 

b. The tripod consists of three tubular steel legs articulat- 
ing in a tripod head, the two trail legs being joined and addi- 
tionally supported by a traversing bar, forming a simple A- 
truss, and serving as a rear support for the mounted gun. 
The tripod head furnishes a front support for the mounted 
gun, it being in turn supported by the short front leg. 

c. Incorporated in the tripod head (fig. 16) is a bronze 
bushing, mating with the tapered steel pintle permanently 
secured to the receiver of the light machine gun. The pintle 
is secured in its union with the bushing by engagement of the 
pintle latch of the tripod in its corresponding annular groove 
of the pintle (upper groove) . The pintle latch is spring actu- 
ated and is seated in its housing on the lower right surface 
of the tripod head. 

d. Tripods manufactured prior to the summer of 1942 have 
a traversing dial graduated in major divisions of 100 mils 
and minor subdivisions of 25 mils, from zero to 3,200 mils 
in both directions, fitted to the head of the tripod by the 
flange of the bronze pintle bushing. This dial is free to 
rotate but may be clamped in any desired position by the 
traversing dial clamp. This clamp is actuated by the 
knurled head of the traversing dial clamp which is located 
under the left lower surface of the tripod head. A zero 
index engraved on the left rear quadrant of the pintle is 
utilized in conjunction with the traversing dial to establish 
or measure horizontal angles. 
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e. The traversing bar provides a rear support for the 
mounted gun, the traversing slide of the elevating and trav- 
ersing mechanism mating with the bar. An additional 
device for measuring or establishing horizontal angles is 
incorporated in the scale engraved on the traversing bar. 
This scale is divided into 100-mil major divisions and 5-mil 




minor subdivisions. It has a range of 450 mils to the right 
and 425 left of the zero graduation. 

/. The traversing bar articulates in sliding sleeve devices at 
each end, the sleeves moving along the trail legs in mounting 
and dismounting the tripod. Positioning stops are incorpo- 
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rated on the trail legs, positively positioning the traversing 
bar in both the mounted and dismounted positions of the 
tripod. The traversing bar sleeve latch, mounted on the 
right trail leg, secures the traversing bar in its proper position 
when the tripod is mounted. 

■ 50. Disassembling and Assembling of Light Machine Gun 
Tripod M2. — a. The disassembly and assembly of the parts 
of the light machine gun tripod are not essential except to 
replace broken or damaged parts. 

b. The front leg articulation with the tripod head, the rear 
leg articulations with the tripod head, and the articulations 
of the traversing bar with its sleeves are standard commercial 
bolts with lock washers and nuts to fit. Spare bolts, nuts, 
and washers are carried in the spare parts chest. All these 
unions must be kept tight to insure accurate firing. 

c. The pintle latch housing is secured to the tripod head 
by standard commercial cap screws and suitable lock washers. 
Spare cap screw and washer and pintle latch spring are 
carried in spare parts chest. 

d. The traversing bar-sleeve latch is pivoted on the right 
trail leg by rivet assembly. 

e. The pintle bushing is of bronze and is a pressed fit into 
the tripod head. It may be removed by pressing it out and 
may be replaced by new bushing. Removal of the pintle 
bushing frees the traversing dial. This disassembly is 
preferably done by Ordnance Department personnel. 

/. The traversing dial clamping mechanism, seated in its 
recess in the tripod head, may be removed by first removing 
the small hexagonal lock nut on the foot of the clamp, then 
the knurled clamp nut. This permits the clamp being re- 
moved from the top of the tripod head. This disassembly is 
preferably done by Ordnance Department personnel. 



Section VII 
ACCESSORIES 

■ 51. Pack Equipment. — Special pack equipment for use 
with the light machine gun consists of — 

1 tripod and gun hanger 
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1 ammunition hanger 
3 ammunition chests 
1 spare parts chest 
1 gun cover, canvas 
1 spare barrel canvas case. 

■ 52. Hangers. — a. Tripod and gun hanger. — ( 1 ) This pack 
hanger is a light duralumin and steel hanger, accommodat- 
ing the tripod, the light machine gun, and the spare parts 
chest. It fits the standard Phillips cavalry pack saddle and is 
carried on the right side, hung on the horizontal supporting 
member of the saddle by steel reinforced hooks of the main 
supporting members of the hanger and secured by two 
hold-down straps. 

(2) The spare barrel canvas case with contents is habitually 
carried strapped to the lower horizontal member of the 
hanger to balance the pack load laterally. The case should 
be carried with the opening to the rear. When ammunition 
has been expended, the case with contents may be strapped 
to the lower horizontal member of the ammunition hanger 
on the left side to retain lateral balance of the pack load. 

b. Ammunition hanger. — This hanger is of duralumin and 
steel construction, accommodating three ammunition chests, 
and is habitually carried on the left side of the standard 
Phillips cavalry pack saddle. The hanger is symmetrical 
longitudinally and may be used on either side of the Phillips 
cavalry pack saddle in case an extra ammunition pack horse 
is utilized to transport ammunition for the light machine 
guns of a horse cavalry organization. 

■ 53. Chests. — a. Ammunition chests. — The ground light 
machine gun is provided with ammunition chest Ml, or the 
same chest adopted for use with the machine gun M1917A1. 

b. Spare parts chest. — The authorized contents of the 
spare parts chest are listed in SNL No. A-6. 

■ 54. Covers. — a. The canvas gun cover is provided to pro- 
tect the gun. 

b. The spare barrel canvas cover is designed to accomo- 
date an assembled barrel and barrel extension assembly. 
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■ 55. Belt Pilling Machine (fig. 17). — a. General . — This 
machine is for the rapid filling of fabric (web) belts. It is 
normally fastened to a table or bench while in use. 



b . To fill a web ammunition belt with cartridges. — <1) 




.Figure 17.— Belt filling machine (web belts). 



Fasten machine to a table or bench and turn crank (10) to 
the right until it is straight down. 

(2) Release tension spring hook (28) and raise upper feed 
wheel (18) as far as it will go. 

(3) Turn belt guide cover (56) to the right far enough to 
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admit belt into belt guide (53) and raise upper needle bar 
(45 ) sis far as it will go. 

(4) A black thread running along the side of the belt in- 
dicates the side for the entrance of the cartridge. Put two 
cartridges by hand into the two loops of the belt nearest the 
end with the brass tip, and place belt in machine with first 
cartridge resting in top groove of lower feed wheel (22), belt 
passing out at back through belt guide. 

(5) Return belt guide cover to place over belt (being care- 
ful to see that the belt is free to pass under it) , and lower 
needle bar. 

(6) Turn upper feed wheel down upon belt and secure 
tension spring under hook. 

(7) Pill feed guide with cartridges by stripping ten at a 
time from the paper boxes in which they are packed. 

(8) Turn crank to the right and the cartridges will be fed 
into the belt ready for use in the gun. 

(9) Place a feed box ready to receive the filled belt and 
at such a height that not more than 2 feet of filled belt will 
be suspended from the feed wheels of the machine. 

c. Precautions for using the belt filling machine for web 
belts. — (1) Before using the machine, see that it is well 
oiled, that all screws are tight, and that the needles are 
properly set. See that the points of the upper needles are 
about 0.01 inch vertically above the points of the lower 
needles. 

(2) In case of a miss in loading the belt, stop and open up 
machine and remove belt. Turn crank to the right until 
straight down, as in starting, and replace belt in machine 
with the next to the last cartridge in top groove of lower 
feed wheel. Close machine and proceed as before. 

(3) After use, the machine should be cleaned, oiled, ad- 
justed, and replaced in its wooden box. 

■ 56. Blank Ammunition Attachments (fig. 18> . — a. Gen- 
eral. — The blank ammunition attachments for use with the 
machine gun have been developed in order to simulate fire. 
The attachments are designed to fire blank ammunition 
Nji1509. 
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■ 57. Spare Barrel. — A spare barrel is issued for each light 
machine gun. In pack, this barrel is carried on the gun and 
tripod hanger. Under field conditions the barrel, barrel ex- 
tension assembly, barrel locking spring, breech lock, and 
breech lock pin assembly should be assembled into one unit 
and carried in the spare barrel cover. 

■ 58. Asbestos Mittens. — One pair of asbestos mittens is 
issued for use with each machine gun to facilitate the han- 
dling of the gun when hot, particularly when moving to a 
new position by hand, and in changing barrels. 

Section VIII 

FIRE CONTROL INSTRUMENTS 

■ 59. Binoculars. — There are two binoculars in use in the 
service: the M3 (fig. 19 ©) and the type EE (fig. 19 ©). 
The M3 will eventually replace the type EE. The paragraphs 
below apply to both models. Each model consists of the 
binocular with its carrying case. 

a. Description. — (1) The binocular consists of two compact 
prismatic telescopes pivoted about a common hinge which 
permits adjustment for interpupillary distances. A scale, 
graduated every 2 millimeters from 56 to 74, permits the 
observer to set the telescope rapidly to suit his eye distance 
when the spacing of his eyes is known. The eyepieces can be 
focused independently for each eye by screwing them in or 
out. Each eyepiece is provided with a diopter scale for rapid 
setting when the observer knows the correction for his eye. 
The zero graduations indicate the settings for normal eyes. 

(2) The left telescope is fitted with a glass reticle (fig. 20) 
upon which are etched a vertical mil scale, a horizontal mil 
scale, and a stadia graduated similarly to the sight leaf 
graduation on the service rifle, but inverted. 

b. XJse. — The binocular is used for observations and the 
measurement of small horizontal and verticle angles in 
mils. The vertical stadia scale is used to pick up auxiliary 
aiming marks in direct laying and to determine troop safety 
for overhead fire. 
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c. Preliminary adjustments. — (1) Interpupillary dis- 
tances . — To adjust the binocular so that the eyepieces are 
the same distance apart as the pupils of the observer’s eyes, 
point the binocular at the sky and open or close the hinged 
joint until the field of view ceases to be two overlapping 
circles and appears as one sharply defined circle. Note the 
reading on the scale which indicates the spacing of the 
eyes. This setting will be the same on any other M3 or type 
EE binocular for the same individual. 

(2) Focus of eyepiece. — Look through the binocular, with 
both eyes open, at an object several hundred yards away. 
Place the hand over the front of one telescope and screw the 
eyepiece of the other in or out until the object is sharply 
defined. Repeat this operation for the other eye, and note 
the reading on each diopter scale. This setting will be the 
same on any other M3 or type EE binocular for a given 
indivual. 

d. Operation. — (1) In using the binocular, it should be held 
in both hands and pressed lightly to the eyes so as to keep 
the relation with the eyes constant without transmitting 
tremors from the body. The bent thumb should fit into the 
outer edges of the eye sockets in such a manner as to prevent 
light from entering in rear of the eyepieces. When possible 
it is best to use a rest for the binocular or for the elbows. 

(2) The mil scales are seen when looking through the 
binocular end, by superimposing them upon the selected 
objects, the horizontal and vertical angles between these 
objects may be read. 

(3) The inverted sight leaf scale of the type EE binocular 
is used to secure range settings on sharply defined auxiliary 
aiming points when the target is not clear enough for direct 
aiming. This procedure is described in paragraph 199. 

e. Care. — The binocular is a rugged, serviceable instrument 
but it should not be abused or roughly handled. Do not wipe 
the lenses with the fingers. Use only clean lens tissue paper 
to wipe the lenses if they become dirty. No substitute should 
ever be used for this purpose. The use of polishing liquids 
or pastes for polishing lenses is forbidden. 
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(D Binocular M3. © Binocular type EE. 

Figure 20. — Reticles. 
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■ 60. Wrist Watch. — The wrist watch is a timepiece of the 
usual construction supplied with a strap for fastening to the 
wiist. 

Section IX 

INDIVIDUAL SAFETY PRECAUTIONS 

■ 61. Precautions for Disassembling and Assembling Gunt. — 
Paragraphs 12 and 13 outline the procedure for disassembly 
and assembly of the driving spring rod to the bolt. In order 
to avoid serious injury to personnel, the precautions outlined 
should be carefully observed. 

■ 62. Blank Firing Attachment. — a. Never attempt to use 
the muzzle attachment unless the cartridge stop attachment 
is in its proper place in the feedway. 

b. Always remove the muzzle attachment before removing 
the cartridge stop attachment in order to eliminate the possi- 
bility of firing ball ammunition with the muzzle attachment 
still in position. 

c. See that the muzzle attachment is cleaned inside before 
using. 

■ 63. Hot Gun. — a. To avoid serious burns, care must be 
exercised that the barrel and jacket are not touched with 
bare hands. For moving the gun or disassembling a hot 
barrel, the asbestos mittens should be used. 

b. If the barrel becomes overheated after protracted periods 
of firing, the gun should be cleared immediately on suspending 
or ceasing fire. The heat of the barrel will cause the gun to 
fire without pulling the trigger, if a round is left a short time 
in the chamber of an overheated barrel. 

■ 64. Safety Precautions on the Range. — Safety precau- 
tions for range firing are included elsewhere in this manual 
(pars. 130, 173, 252e) and are not repeated here. 

Section X 
AMMUNITION 

■ 65. General. — The information in this section pertaining 
to the several types of cartridges authorized for use in the 
Browning machine gun, caliber .30, M1919A4, includes a de- 
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scription of the cartridges, means of identification, care, use, 
and ballistic data. 

■ 66. Classification. — a. Based upon use, the principal clas- 
sification of the ammunition for this machine gun is — 

(1) Ball, for use against personnel and light materiel 
targets. 

(2) Tracer, for observation of fire and incendiary pur- 
poses. 

(3) Armor-piercing, for use against armored vehicles, con- 
crete shelters, and similar bullet-resisting targets. 

b. Other types provided for special purposes are — 

(1) Blank, for simulated fire. 

(2) Dummy, for training (cartridges are inert). 

■ 67. Lot Number. — When ammunition is manufactured, an 
ammunition lot number which becomes an essential part 
of the marking is assigned in accordance with pertinent 
specifications. This lot number is marked on all packing con- 
tainers and on the identification card inclosed in each pack- 
ing box. It is required for all purposes of record, including 
grading and use, and reports on condition, functioning, and 
accidents in which the ammunition might be involved. Only 
those lots of grades appropriate for the weapon will be fired. 
Since it is impractical to mark the ammunition lot number 
on each individual cartridge, every effort will be made to 
maintain the ammunition lot number with the cartridges 
once they are removed from their original packing. Car- 
tridges which have been removed from the original packing 
and for which the ammunition lot number has been lost are 
placed in grade 3. It is therefore obvious that when car- 
tridges are removed from their original packings they should 
be so marked that the ammunition lot number is preserved. 

■ 68. Grade. — Ordnance Field Service Bulletin No. 3-5 ex- 
plains the meaning of grading for caliber .30 ammunition. 
This bulletin also lists numerically every lot of ammunition 
with its correct grade as established by the office of the Chief 
of Ordnance. Only lots of proper grade will be fired. Grade 
3 ammunition may be fired only under special provisions of 
Ordnance Department Circular No. 205, 1942. 
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■ 69. Identification. — a. Markings. — The contents of origi- 
nal boxes are readily identified by the markings on the box. 
Similar markings on the carton label identify the contents of 
each carton. 

b. Color bands. — Color bands painted on the sides and ends 
of the packing boxes further identify the various types of 
ammunition. The following color bands are used: 

Cartridge, ball Red. 

Cartridge, ball, and cartridge, Composite band of yellow, 
tracer, in metallic link belts. 1 red, and green stripes < yel- 
low on left, red in center, 
green on right). 

Cartridge, tracer Green on yellow. 

Cartridge, armor-piercing_____ Blue on yellow. 

Cartridge, blank Blue. 

Cartridge, dummy Green. 

1 Special packing for Army Air Forces, not for use in the Browning 
machine gun, caliber .30, M1919A4. 

c. Types and models of caliber .30 cartridges. — When re- 
moved from their original packing containers, the cartridges 
may be identified, except as to ammunition lot number and 
grade, by physical characteristics described below: 

(1) Ball. — All models of caliber .30 ball ammunition, except 
M2 of 1940 and earlier, and M1906, have bullets with gilding 
metal packets. The jacket of the M1906 bullet is cupro- 
nickel which has a silvery appearance. The gilding metal 
jacket of the early M2 ammunition is tin coated and hence 
resembles the M1906 bullet in appearance. The gilding 
metal jacket of the present M2 bullet is copper-colored. 

(2) Tracer. — Caliber .30 tracer ammunition maybe iden- 
tified by the nose of the bullet, which is painted red for a 
distance of approximately l U inch from the tip. 

(3) Armor -piercing. — All models of caliber .30 armor- 
piercing ammunition may be distinguished by the nose of 
the bullet, which is painted black for a distance of approxi- 
mately y 4 inch from the tip. The bullets have gilding metal 
jackets. 

(4) Blank . — Blank ammunition may be identified by the 
absence of a bullet in the cartridge case. 

(5) Dummy. — The caliber .30 corrugated dummy cartridge 
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may be identified by six longitudinal corrugations and a hole 
in the cartridge case. 

■ 70. Care, Handling, and Preservation. — a. Small arms 
ammunition, as compared with other types, is not dangerous 
to handle. Care, however, must be observed to keep the 
boxes from becoming broken or damaged. All broken boxes 
must be immediately repaired and careful attention given so 
that all markings are transferred to the new parts of the 
box. The metal liner should be air-tested and sealed if 
equipment for this work is available. 

b. Ammunition boxes should not be opened until the am- 
munition is required for use. Ammunition removed from the 
airtight container, particularly in damp climates, is likely 
to corrode, thereby becoming unserviceable. 

c. Protect the ammunition carefully from mud, sand, dirt, 
and water. If it gets wet or dirty, wipe it off at once. Ver- 
digris or light corrosion, if it forms on cartridges, should be 
wiped off. However, cartridges should not be polished to 
make them look better or brighter. 

d. The use of oil or grease on cartridges is dangerous and 
is prohibited. 

e. Di not fire dented cartridges, cartridges with loose 
bullets, or otherwise defective rounds. 

/. Do not allow the ammunition to be exposed to the direct 
rays of the sun for any length of time. This is likely to affect 
its firing qualities seriously. 

■ 71. Storage. — a. Whenever practicable, small arms am- 
munition should be stored under cover. This applies par- 
ticularly to tracer ammunition which is subject to rapid 
deterioration if it becomes damp. It may even ignite spon- 
taneously. Should it become necessary to leave small-arms 
ammunition in the open, it should be raised at least 6 inches 
from the ground, and the pile covered with a tarpaulin. Suit- 
able trenches should be dug to prevent water flowing under 
the pile. 

b. If practicable, tracer ammunition should be stored 
separately from other ammunition. 

c. If fired into or placed in a fire, small arms ammunition 
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ARMOR PIERCING— BLACK , 

TRACER-RED — 
GILDING METAL , 




CAL. .30 ARMOR PIERCING AND TRACER CARTRIDGES 



M1906— CUPRONICKEL 



Ml -GILDING METAL 

M2— TIN COATED GILDING METAL (Prior to 19411 
M2— GILDING METAL (After 1940) 





CAL. .30 BALL CARTRIDGES 




CARTRIDGE, BLANK, CAL. .30, M1909 




CARTRIDGE, DUMMY, CAL. .30 M1906 (Corrugated) 

Figure 21. — Caliber .30 cartridges. 
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Section XI 



CALIBER .22 TRAINING EQUIPMENT 

■ 73. Design and Data. — The caliber .22 machine-gun trainer 
M4 Is provided for training purposes. It is used for firing the 
caliber .22 long rifle cartridge without modification or in any 
way affecting the standard gun. The caliber .22 trainer does 
not interfere with the mounting of the caliber .30 machine 
gun on the tripod M2. 

a. Parts and accessories. — (1) The complete unit consists 
of a group of components and assemblies so designed that 
the caliber .30 gun may be converted to accommodate the 
caliber .22 long rifle cartridge merely by changing the main 
group assemblies (fig. 22). The following is a complete list 
of the component parts of the trainer and accessories for its 
use: 

(a) Parts. 

Bolt, assembly. 

Firing pin, assembly. 

Driving spring. 

Cartridge stop. 

Barrel. 

Piston, actuating. 

Cylinder, barrel. 

Bearing, barrel, front. 

Nut, barrel adjusting. 

Nut, barrel locking. 

(b) Accessories. 

Belt, ammunition, including adapters and clips (par. 

78). 

Holders, cartridge. 

Chute, cartridge holder. 

Bag, metallic belt link. 

Fixture, cartridge seating. 

Tool, cartridge seating and ejecting. 

Wrench, adjustable, 4-inch. 

Note. — Safety of personnel Is assured because the design is such 
that It is impossible to fire the caliber .30 cartridge with the caliber 
.22 trainer M4, assembly. 

(2) Belt, adapters, and holders are loaded into a standard 
caliber .30 ammunition belt chest. A bag and chute are pro- 
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vided to catch ejected holders for the purpose of reducing 
the accumulation of foreign matter. 



b. Data. 

Weight of caliber 

prox.) pounds 

Length of barrel , 

Length of bore 

Rate of fire 

Type of mechanism 



22 gun assembly. M1919A4 (ap- 

27.0 

: inches 22. 5 

do__ 22. 5 

— , .rounds per minute-. 600-600 

recoil, barrel fixed. 
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■ 74. Operation and Functioning. — a. Operation of caliber 
.30 gun with caliber .22 trainer. — The operation of the Brown- 
ing machine gun equipped with the caliber .22 trainer is 
identical with the operation of the corresponding caliber .30 
gun in every respect. 

b. Recoil. — When a cartridge is fired in the ammunition 
holder and the bullet has passed from the ammunition holder 
through the actuating piston and into the bore, the expanding 
gases, acting on the face of the actuating piston, force it to 
the rear approximately % inch. The actuating piston, which 
is screwed into the barrel extension, actuates the recoiling 
parts in exactly the same manner as the barrel when the 
caliber .30 assembly is used. 

c. Counterrecoil. — The counterrecoil action is the same as 
the action of the caliber .30 assembly. 

■ 75. Assembly and Disassembly . — a . Assembly . — (1) Con- 
version from caliber .30 gun to caliber .22 trainer. — (a) Re- 
move the backplate, bolt handle, bolt, lock frame, barrel ex- 
tension, and barrel from the caliber .30 gun as prescribed in 
paragraph 10. 

(b) Unscrew the barrel bearing from the caliber .30 gun 
and replace with the barrel bearing provided. 

(c) Remove the caliber .30 barrel from the barrel exten- 
sion. 

(d) Screw the actuating piston in the barrel extension as 
far as it will go. Back it off five or six notches. 

(e) Screw barrel cylinder onto the caliber .22 barrel. 
Tighten with wrench. 

(f) Screw barrel adjusting nut FULLY TO THE REAR 
on forward part of caliber .22 barrel. 

(g) Disassemble the caliber .30 bolt (par. 12). Reassem- 
ble the parts of the bolt group to the caliber .22 bolt, 
using the firing pin assembly and driving spring provided 
with the trainer (par. 13). 

(h) Assemble caliber .22 barrel assembly to the gun, using 
care that the adjusting nut stop is on top of the barrel. 

(i) Assemble remaining caliber .22 groups to the gun as 
prescribed for the assembly of caliber .30 groups (par. 11). 

( j ) Pull out belt holding pawl split pin approximately % 
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inch, insert cartridge stop provided with the trainer, and 
push belt holding pawl split pin forward into position. 

(2) Final head space adjustment. — (a) Insert empty 
holder into feedway. 

(b) Operate action once to load. 

(c) If bolt closes easily, screw in the actuating piston one 
notch (by using the point of a caliber .30 cartridge or the 
combination tool in piston notches). 

id) Repeat above until bolt fails to close on empty holder. 

(e) Back off one notch on actuating piston. 

(/) Repeat (a) and (b) above. The bolt should just close 
on the holder, thereby obtaining correct head space. 

Note. — When holder is first inserted and bolt fails to close, in- 
stead of turning actuating piston in, back actuating piston off 
one notch at a time and repeat above until proper head space 
adjustment is obtained. 

(3) Chamber space adjustment.— (.a) With the bolt closed, 
rotate the barrel clockwise with the adjustable wrench pro- 
vided until the barrel extension is seen to move to the rear, 
away from the trunnion block, for a distance of approxi- 
mately y $2 inch. Then rotate barrel one complete turn 
counterclockwise or until the barrel extension touches the 
trunnion block. Now make a half turn in the same direc- 
tion (counterclockwise) . The half turn will give a chamber 
space of about Vm inch, which is correct for a clean gun. 

(b) If, with this adjustment, the gun fails to function be- 
cause of insufficient recoil, it may be necessary to reduce the 
chamber space back to the flush position. 

Note. — When chamber spacing or whenever loosening the barrel 
locking nut, it is important that the barrel adjusting nut be pre- 
vented from turning. This is accomplished by inserting a screw 
driver or other small rod through the holes in the barrel jacket 
in line with the barrel adjusting nut. 

(4) Barrel adjustment. — Screw on barrel locking nut, mak- 
ing sure that barrel does not rotate (fig. 23). 

b. Disassembly. — Conversion from caliber .22 trainer to 
caliber .30 gun is accomplished as follows: 

(1) Remove backplate, bolt handle, and bolt assembly 
from gun as prescribed in paragraph 10. 

(2) Unscrew and remove barrel locking nut. 
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(3) Press in on tri>cte' pU>; at the same time, with the 
p alm o f the hand torci'ng 

tt to the mr as far as n with go. 

(4 > PhU oyt lode frame and barrel extension. 

(5) Remove actuating piston from barred extension. 

it) : ■;/ . v.V' '" 

(7) Remove barrel bearing; 

(.8) Remove earlndae stop. 

<&? Pisa^bmblc bolt gi'bup and reassemble caliber .30 
bolt, using original parts. 

(10) Replace groups in gun as prescribed in paragraph 11. 
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Note. — T he chamber space should be increased by one -half turn 
only, and then only when sticking becomes so great as to result 
in malfunctions. 



b. Malfunctions. 
Malfunction 

Failure to extract. 
Short recoil 
(notes, par. 75a 
(2) and 76a). 



Cause 

Extractor badly 
worn; will not 
withdraw 
round from belt. 

Insufficient recoil 
power due to in- 
creased accumu- 
lation of carbon 
in front of actu- 
ator piston. 



Remedy 

Assemble new ex- 
tractor. 

If the holder has 
become lodged 
in the feedway, 
pull the bolt to 
the rear and 
dislodge it. The 
chamber space 
may be in- 
creased but only 
by one-half turn 
(see note in a 
above) . If mal- 
functions con- 
tinue, clean and 
oil the bore as 
prescribed for 
the caliber .30 
machine gun. 



■ 77. Care and Cleaning. — a. The same care as used with 
the caliber .30 gun should be exercised with the caliber .22 
trainer. Particular care should be paid to thorough and com- 
plete lubrication at all times. Improper head space will re- 
sult in eventual injury to the holders. The head space there- 
fore should be accurately determined, as previously pre- 
scribed, before any firing is contemplated. 

b. At the conclusion of the day’s firing, remove the groups, 
including the barrel, carefully wipe off all parts, remove all 
carbon deposits, and apply a light coat of lubricating oil. 
Wipe out the bore of the barrel, and swab the bore with oil. 
The same oils are to be used as are used on the caliber .30 
machine gun. Carefully remove the carbon deposit from the 
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face of the actuating piston. Thoroughly clean the actuat- 
ing piston and barrel cylinder. 

Caution : Special care must be taken to see that the actuat- 
ing piston and barrel cylinder are free from oil. Oil on these 
components results in excessive carbon deposits, causing the 
gun to stick, resulting in a malfunction. Avoid excessive 
use of oil on weapon that may get on holder bag or holders. 
This is necessary to prevent oil and foreign matter from 
being carried into the weapon by the holders. 



H 78. Method of Loading and Seating Caliber .22 Ammuni- 
tion Into Cartridge Belts. — a. Preparation of belts . — Insert 
the belt adapters into the belt so that the tip protrudes far 
enough to clear the groove. The belt adapter clips are then 
snapped into place in the grooves, connecting the adapters 
in pairs, as shown in figure 24. The adapters thus fastened 



Figure 24. — Seating cartridges by hand 
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together remain in the belt for use only with the caliber .22 
trainer. 

b. Loading ammunition into holders . — (1) The holders 
should be prepared for loading by removing the empty cases 
and cleaning, if necessary, to remove any grit or foreign 
matter which may cause the cases to stick in the holders or 
the holders to stick in the chamber of the actuating piston. 
The cartridge seating and ejecting tool or any small-diameter 
rod may be used to push out the empty cases. 

(2) With the holders empty and clean, insert the ammuni- 
tion into holders by hand as far as possible. 

Caution: Pressure only should be applied to the cartridges. 
Never strike them. 

c. Cartridge seating fixture . — (1) To use the cartridge 
seating fixture, hold the loaded holder in left hand with 
cartridge head to right, place holder against the stop pins 
and then move the arm to the left, bringing the arm to 
bear on the cartridge. 

(2) Moving the arm to the right will allow the loaded 
holders to fall into the box, where they may be allowed to 
accumulate until a number of holders sufficient for contem- 
plated firing have been loaded. 

(3) The holders with cartridges properly seated are then 
inserted into the adapters in the ammunition belt with a 
slight push, making sure that the shoulder on the holder is 
seated solidly against the adapter. 

d. Seating cartridges by hand. — (1) Coil the belt with 
adapters inserted and fastened with clips as shown in figure 
24 with the open end of adapters upward. (The outside coil 
of the belt, as shown in fig. 24, has been turned over to show 
the clips.) 

(2) Insert the loaded holders in the belted adapters, seat- 
ing them with a slight push. 

(3) Seat the cartridges fully by pressure on the base of 
the cartridge, using the handle of the cartridge seating and 
ejecting tool or any wooden handle. Do not strike cartridges. 
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CHAPTER 2 

TRAINING FOR PLACING LIGHT MACHINE GUN IN 

ACTION 

■ 79. General. — a. The object of gun drill is to give the 
squad complete confidence in its ability as a team to put its 
light machine gun into action with precision and speed. 

b. Teamwork is assured by a rotation in duties during drill 
so that each member by practice becomes thoroughly ac- 
quainted with the duties of every other member, particularly 
with the more detailed actions of the numbered members of 
the gun crew. 

c. Precision is attained by strict adherence to the pre- 
scribed procedure. Exactness is the first objective. When it 
has been developed, speed is emphasized. 

d. No. 1 repeats all commands of the corporal, and No. 2 
transmits all signals to No. 1. 

e. At the completion of any ordered movements, the mem- 
ber of the team responsible for its correct execution calls 
“Up/’ and No. 2 signals ready. 

/. Unless otherwise stated, individuals move from one 
position to another at a run. 

g. In the field, the drill procedure of movements, such as 
action and out of action, are followed as closely as the 
situation permits. 

■ 80. To Secure Equipment to Put Gun in Action. — For drill, 
the command is: SECURE EQUIPMENT FOR GUN DRILL 
In the field, the command is: ACTION or OFF TRUCK 
(pack). At the appropriate command, the men secure 
equipment as follows: 

Corporal None. When there is no am- 

munition bearer (No. 3) , he 
secures the spare parts chest 
and spare barrel. 

Gunner (No. 1) Tripod. When need for addi- 

tional ammunition is indi- 
cated, he also secures one 
chest of ammunition. 
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Assistant gunner (No. 
2 ). 



Ammunition bearer 
(No. 3). 

Additional numbered 
members. 



Gun. Where there is no am- 
munition bearer (No. 3), he 
also secures one chest of 
ammunition. 

One chest of ammunition, 
spare parts chest, and spare 
barrel. 

Act as assistant ammunition 
bearers, carrying chests of 
ammunition. 



For additional organizational equipment carried by members 
of the squad, see current Tables of Basic Allowances and 
SNL A-6. 

■ 81. To Form Crew ( Squad ) With Equipment (fig. 25). — 
a. For drill, the crew (squad) forms in column at five paces 
distance, with No. 1 five paces in front of and facing the 
corporal, and takes the prone position. Each man grounds 
his load as follows: 

(1) No. 1 with the tripod on his right, trails to the rear. 

(2) No. 2 with the gun to his front, muzzle to the left, 
bolt handle up. 

(3) No. 3 with ammunition chest, spare parts chest, and 
spare barrel to his front, chests 1 foot apart, ammunition 
chest on the right, latch to the front, spare barrel on the 
left of the ammunition chest. 

(4) Other members, if present, with chests in front, 1 
foot apart, latches to the front. 

b. In the field the squad, after securing its equipment, re- 
forms as directed. Loads are grounded as explained in a 
above and taken up at the preparatory command for a 
movement. 

■ 82. To Change Numbers and Duties During Drill. — The 
command is: FALL OUT ONE. 

a. At the command — 

(1) No. 2 moves to the position of No. 1 and calls “One.” 

(2) No. 3 moves to the position of No. 2 and calls “Two.” 

(3) Higher numbered members move up one position as 
described above. No. 1 then becomes the highest number 
present. 
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Figure 25. — Corporal (instructor) and gun crew with equipment. 
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b. As soon as each member has become thoroughly familiar 
with the duties involved, the command is given during the 
progress of a movement to cause each man to cease the execu- 
tion of his duty and to take up the duty of his new number. 

c. The command may be given to the squad while in any 
formation and is executed in a manner similar to that 
prescribed for the crew. 

■ 83. To Examine Gun Equipment. — The equipment being 
grounded, the corporal commands: EXAMINE EQUIPMENT 
BEFORE FIRING. 

a. At this command each man, keeping well down, ex- 
amines the equipment constituting his load as indicated 
below, and reports to the corporal, naming the deficiencies, 
if any, which he cannot correct. The same procedure is fol- 
lowed both in drill and in the field, except that in drill ball 
ammunition is assumed. 

(1) No. 1 examines the tripod and — 

(a) Sees that the front leg and trails are closely folded. 

(b) Tests traversing bar sleeve latch and pintle latch. 

(c) Tests traversing dial and clamps dial on older type 
tripods. 

( d ) Sees that pintle socket is free from dirt. 

(2) No. 2 examines the gun. He pulls back the latch, 
raises the front sight and the cover, pulls the bolt to its 
rearmost position, engages the extractor cam plunger in 
rear of the extractor feed cam, and — 

(a) Sees that barrel is clear. 

(b) Sees that the gun pintle is clean. 

(c) Lets the bolt go forward and ascertains that — 

1. The head space is correct, making any necessary 

adjustment. 

2. The barrel-locking spring functions correctly. 

3. The moving parts are oiled and function without 
excessive friction. 

( d ) No. 2 lowers and latches the cover, lowers the front 
sight, sets the rear sight at 700 (two clicks below 800, on Ml 
sight), lowers the sight leaf, sets the wind gage at zero, and 
pulls the trigger. 
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(3) No. 3 examines the spare barrel, ammunition chest, 
and spare parts chest, and sees that the — 

(a) Bore is clear. 

(b) Front and rear bearings are free from dirt. 

(c) Barrel and barrel extension are properly assembled. 

( d ) Contents of spare parts chest are as prescribed and 
properly packed. 

( e ) The cartridges are spaced and alined correctly in the 
belt (if at drill, that no live ammunition is present) . 

(/) The ammunition belt is clean and dry. 

( g ) The belt is packed correctly in its chest. 

(b) Covers of the chests are closed and latched. 

(4) Other numbered members, if present, check complete- 
ness of ammunition loads. 

b. Upon completing this examination of the equipment. 
Nos. 1, 2, and 3 take post and No. 3 reports, “Ammunition 
correct (or the deficiencies)”; No. 2 reports, “Gun and am- 
munition correct (or the deficiencies)”; and No. 1 reports, 
“All correct (or all the deficiencies which cannot be cor- 
rected) .” A thorough examination of the gun equipment is 
made at the beginning and at the end of each drill period. 
When at drill or when live ammunition is not authorized, the 
initial inspection must assure that the ammunition belts 
are free of live rounds. Upon a change of numbers, such 
examination of the equipment, without report, is made as 
will determine that it is in proper condition for the execution 
of the drill. 

c. As soon as each member has become thoroughly familiar 
with the duties involved, the command fall out one is given 
(par. 82) . 

d. Equipment is examined immediately after the squad 
is formed, upon each change of numbers, and just prior to 
dismissing the squad at the completion of the drill, in order 
to familiarize the men with the equipment so that they will 
know when it is complete. 

e. Training in examination of equipment required by the 
commands examine equipment during (after) firing will also 
be conducted. 
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■ 84. To Put Gun Into Action. — The corporal indicates the 
point where the gun will be mounted and the general direc- 
tion of fire, and commands or signals: ACTION, 
a. At the command, Nos. 1 and 2 proceed as follows: 



No. 1 ( tripod ) 

In the prone position: 

Grasps the right trail 
near the tripod head 
with the right hand. 

Springs up. 

Carries the tripod at a run, 
left trail leg uppermost, 
to the designated point. 

Rests the shoes of the trail 
legs on the ground. 

Steadies the tripod so that 
it is in a vertical position 
with the front leg to the 
front. 

Lifts the front leg forward 
and upward into posi- 
tion with his left hand. 

Grasps the left trail leg 
near the shoe with his 
left hand and the right 
trail leg near the shoe 
with his right hand. 

Lifts the tripod from the 
ground and separates 
the trail legs until the 
sleeve latch engages the 
traversing bar sleeve. 

Drops the tripod to the 
ground 

Lies down and in rear of the 
traversing bar: 

Grasps the grip with his 
left hand and assists No. 

514913 -43 6 77 



No. 2 (gun) 



In the prone position: 

Grasps the grip with the 
right hand and passes 
the left hand over and 
under the barrel jacket. 

Springs to his feet. 

Places the gun under his 
left arm, muzzle to the 
rear. 

Runs to a position on the left 
of and facing tripod. 
Places his left foot in the 
space between the left 
trail leg and the front 
leg. 

4 

\ 

. .1 



Assisted by No. 1, places the 
gun in position. 
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No. 1 ( tripod ) 

2 in placing the gun in 
position. 

Disengages the elevating 
mechanism from the slot 
in the grip by striking 
the end of the mechan- 
ism a forward and down- 
ward blow with the heel 
of his right hand. 

Turns the lower half of the 
elevating mechanism 
through 180°, assembles 
it to the traversing bar, 
and clamps it at zero de- 
flection. 

Advances his right hand to 
a point opposite the belt 
feed exit and holds it in 
position ready to grasp 
the brass strip at the 
end of the belt. 

Grasps the strip as it is 
pushed from the belt 
exit and gives it a quick 
jerk to the right. 

Pulls the bolt handle to its 
rearmost position and 
releases it. (This half 
loads the gun. It may 
be fully loaded by pull- 
ing the bolt handle to 
the rear a second time.) 

Grasps the grip firmly 
with the right hand, the 
forefinger extended to 
engage the trigger. 

Grasps the elevating hand- 
wheel with the left hand. 



No. 2 (gun) 

Inserts the gun pintle in 
the gun pintle socket, 
raises the gun pintle 
latch lever with his right 
hand and then lowers it 
when the pintle is fully 
seated. 

Lies down at the left of the 
gun, head in rear of the 
feedway. 

Opens the ammunition 
chest placed for him by 
No. 3. 

Grasps between the thumb 
and forefinger of his 
right hand a fold of the 
belt at the point where 
the brass strip joins the 
fabric and pushes the 
brass strip through the 
feed opening as far as 
possible. (He is re- 
sponsible that the belt is 
straight and will feed 
properly, and that the 
cover of the gun is 
latched.) 
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No. 1 ( tripod ) 

Upper part of the body 
rests on the elbows. The 
right elbow is drawn in 
close to the body, the 
left elbow inside of but 
not touching the left 
trail shoe. 

Body is in prone position so 
that a line in prolonga- 
tion of the axis of the 
bore will pass through 
his right shoulder and 
right hip pocket. Legs 
apart as in rifle marks- 
manship and heels down. 

Eyes focused on the tar- 
get. 

When in this position: No. 1 calls “Up.” 

b. Just as No. 2 is lying down, No. 3 arrives at the gun 
position with his load (ammunition chest, spare parts chest, 
and spare barrel) . 

(1) Places the ammunition chest, latch to the right, in 
line with the feedway, ready for loading. 

(2) Places the spare barrel and spare parts chest on the 
left of the ammunition chest. 

(3) Turns left about and returns to his original position. 

c. When higher numbered members of the squad are pres- 
ent, they pass their ammunition chests forward to No. 4. No. 
4 alines them at the position of No. 3, latches to the front. 

■ 85. To Clear Gun. — The command is: CLEAR GUN. At 
this command No. 1 pulls back the latch and raises the cover. 
No. 2 lifts and removes the belt from the feedway (so as to 
avoid getting sand into the mechanism) . No. 1 then pulls the 
bolt handle to its rearmost position and engages the extractor 
cam plunger behind the extractor feed cam and sees that 
the cartridge is ejected. No. 2 replaces any loose rounds in 
the belt and returns the belt to the chest. 
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■ 86. To Take Gun Out of Action. — The gun being in action, 
to take it out of action the corporal commands or signals: 
OUT OP ACTION. 

a. At the command, Nos. 1 and 2 proceed as follows: 



No. 1 ( tripod ) 

In the gunner’s position: 

Pulls back the latch with 
his right hand. 

Raises the cover to the 
half-open position with 
his left hand. 

Brushes his left hand 
across the top of the 
bolt to make sure the ex- 
tractor is down. 

Lowers the cover with his 
left hand. 

Pulls the bolt handle to its 
rearmost position with 
his right hand and re- 
leases it. 

Presses the trigger with 
with his right forefinger. 

Grasps the grip with his 
left hand and, with his 
right hand, disengages 
the elevating mecha- 
nism from the travers- 
ing bar, turns the lower 
half through 180°, and 
secures it in the recess 
in the grip. 

Places both hands on the 
trail legs near the shoes 
and presses , downward 
until No. 2 has removed 
the gun. 

Grasps the sleeve latch 
with his right hand and 
releases it. 



No. 2 (gun) 

Lying on the left of and fac- 
ing the gun, legs to the 
rear. 

(As soon as No. 1 raises 
the cover) 

Lifts the belt and removes 
it from the feed way. 

Packs the belt in the am- 
munition chest and 
latches the cover. 



Springs to his feet. 

Places his left foot on the 
front leg shoe. 

With his left hand over 
and around the barrel 
jacket and his right 
hand at the grip, raises 
the gun pintle latch 
lever and removes the 



80 



Original from 
UNIVERSITY OF MICHIGAN 



BROWNING MACHINE GUN, CAL. .30 



86 



No. 1 ( tripod ) 

Springs to his feet. 

Grasps the tripod head 
with his right hand, 
knocking down the gun 
pintle latch lever. 

Lifts the front of the tri- 
pod to the vertical posi- 
tion. 

Grasps the front leg of the 
tripod with the left hand 
and folds it to the front 
and down. 

Tilts the tripod to the right 
and closes the trail legs 
with the left hand. 
Grasps the right trail leg 
near the tripod head 
with the right hand and, 
with the left trail leg 
upppermost, turns to the 
left about, returns to his 
original position. 

Lays the tripod on the 
ground, trail legs to the 
rear. 

Returns to the prone position 
on the left of the tripod 
and calls “Up.” 



No. 2 (gun) 
gun from the tripod. 

Turns to the left about and 
runs to his original po- 
sition. 

Lays the gun down, muzzle 
to the left, bolt handle 
up. 

Returns to the prone posi- 
tion. 

Inspects the gun to see 
that " 

It is unloaded, by pull- 
ing the bolt to the rear 
several times and re- 
leasing it. 

The trigger is pulled. 
The rear sight is set at 
700 yards. 

The sight leaf is lowered. 
The windage gage is set 
at zero. 



b. Just as No. 2 is closing the ammunition chest, No. 3 
arrives at the gun position, picks up the spare parts chest 
and the spare barrel in his left hand and the ammunition 
chest in his right hand, turns left about and returns them 
to their original location. No. 3 then resumes the prone 
position and inspects his ammunition chest to see that — 

(1) The cartridges are spaced and alined correctly. 

(2) The ammunition belt is clean and dry. 

(3) The belt is packed correctly in its chest. 

(4) The chest is latched. 
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■ 87. To Put Gun in Action on a Slope. — The machine-gun 
tripod mount M2 is not adjustable for more than one position. 
Therefore, members of the gun crew must level the ground 
by cutting away the soil at the location of the trail shoes. 
The front leg is always pointed in the general direction of 
the target. 

■ 88. To Move Gun. — The gun being mounted upon the 
tripod in firing position, the command is: TWO-MAN LOAD. 
At this command the gun is unloaded by Nos. 1 and 2. No. 1 
seizes the right trail leg with his right hand and the left 
trail leg with his left hand. No. 2 seizes the front leg with 
his right hand and the ammunition chest in his left hand. 
When both are ready. No. 1 calls “Up" and they both spring 
to their feet and move off. The remainder of the equipment 
is carried by No. 3 and other members if present. 

■ 89. Manipulation of Gun. — a. By making use of the dial 
and the elevating and traversing mechanisms, the gunner 
can measure and lay off horizontal and vertical angles. 

b. Habitually before each manipulation of the gun, the 
traversing gear housing (new style mechanism only) is 
moved to the center of the traversing screw. The gunner 
grasps the grip with his right hand and the elevating hand- 
wheel with his left hand (par. 106). In traversing over 50 
mils with the new mechanism and in all traversing with the 
old type mechanism, the gun is moved in the desired direc- 
tion by pushing or pulling with the left hand at the elevating 
handwheel assisted by the right hand at the grip (par. 8). 
The slide clamp is manipulated with the thumb of the left 
hand. In traversing under 50 mils with the new type mech- 
anism, the gun is moved entirely by means of the traversing 
handwheel, operated by the left hand. 

c. Changes in elevation are read in mils on the micrometer 
dial on top of the elevating handwheel, and/or on the ele- 
vating screw scale, or by counting the number of 1-mil clicks 
as the wheel is turned. Changes in deflection are read from 
the traversing dial, or on the mil scale on the traversing 
bar, or by counting the number of 1-mil clicks of the 
traversing handwheel. 
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d. The traversing bar of the tripod M2 permits readings of 
450 mils to the right or 425 mils to the left of the zero gradua- 
tion. Likewise the elevating screw scale permits readings of 
plus 250 mils and minus 200 mils. 

■ 90. To Zero Traversing Dial. — a. The gun being laid on a 
designated point, the command is: ZERO DIAL. No. 2 (or 
the corporal) unclamps the traversing dial, turns the dial 
until the zero graduation is exactly opposite the index on the 
pintle block, then clamps the dial. 

b. M2 tripods of 1942 and later manufacture are not 
equipped with a traversing dial. 

■ 91. To Use the Gun for Laying Off Horizontal Angles. — 
The gun being laid on a designated point — 

a. To lay off to the right (left) an angle which is an exact 
multiple of 25 mils, the command is, for example, RIGHT 
(LEFT) 600, ADD 0. No. 2 (or the corporal) zeros the dial. 
No. 1 loosens the traversing bar clamp, and No. 2 (or the 
corporal) rotates the muzzle of the gun in the desired direc- 
tion until the index on the pintle block is opposite the 600 
graduation of the traversing dial. The traversing bar clamp 
is then tightened. 

b. To lay off to the right (left) an angle which is an inexact 
multiple of 25 mils (such as right (left) 612 mils) , the com- 
mand is, RIGHT (LEFT) 600, ADD 12. 

(1) Using the traversing mechanism with traversing hand- 
wheel, No. 2 (or the corporal) executes right <left> 600 in 
the manner prescribed in a above. No. 1 then moves the 
muzzle an additional 12 mils to the right (left) by means of 
the traversing handwheel, counting the clicks as he does so. 

(2) Using traversing mechanism without traversing hand- 
wheel, No. 2 (or the corporal) executes right (left) 600 in 
the manner prescribed in a, above. The fractions of 25 mils 
may be approximately laid off by — 

(a) No. 1 on the windage arc. 

(b) No. 1 on the traversing bar. 

(c) No. 2 (or the corporal) interpolating between the grad- 
uations on the traversing dial. 

c. If the size of the angle to be laid off is less than 450 mils 
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right or 425 mils left, it can be done similarly by No. 1 on the 
traversing bar. 

■ 92. To Use Gun for Measuring Horizontal Angles. — 
Assume that the angle is to be measured between two hori- 
zontal points A and B. The command is MEASURE THE 
ANGLE PROM A(B) TO B(A) . 

a. Using the traversing dial. — No. 1 lays on point A (B) and 
tightens the traversing bar clamp. No. 2 (or the corporal) 
zeros the dial. No. 1 loosens the traversing bar clamp, turns 
the muzzle of the gun to the right (left) until he is laid on 
point B (A), and tightens the traversing bar clamp. 

(1) If the angle being measured is an exact multiple of 25 
mils, the index will rest exactly opposite one of the gradu- 
ations on the dial. No. 2 (or the corporal) reads the angle 
from the dial and announces it, for example, “Right (left) 
400, add 0.” 

(2) However, if the angle being measured is an inexact 
multiple of 25 mils, the index will rest between two gradu- 
ations of the dial when the gun is laid on the second point. 
For example, assume that the index rests between the 400 
and 375 graduations on the dial. To measure this angle, 
No. 1 loosens the traversing bar clamp and No. 2 (or the 
corporal) turns the gun back until the index is opposite the 
lesser of the two graduations, 375 in this case. No. 1 tightens 
the traversing bar clamp and No. 2 (or the corporal) directs 
No. 1, “Complete the lay.” No. 1 turns the traversing hand- 
wheel until he is again laid on point B (A), counting the 
clicks as he does so. Assume the count to be 10. No. 2 (or 
the corporal) announces the angle measured by the dial 
and traversing handwheel, as, “Right (left) 375, add 10.” 
If the gun does not have the traversing handwheel, the frac- 
tions of 25 mils may be approximately measured by — 

( a ) No. 2 (or the corporal) interpolating between the 
graduations on the traversing dial. 

(b) No. 1 on the traversing bar. 

(c> No. 1 on the windage gage. 

b. Using the traversing bar . — If the angle to be measured 
is less than 450 mils right or 425 mils left (total 875 mils). 
No. 1 can read the angle from the scale on the traversing bar. 
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c. Using the traversing handwheel . — If the angle to be 
measured is approximately 50 mils or less, No. 1 can read 
this angle from the scale on the traversing micrometer. 

d. Using the windage gage . — If the angle to be measured 
is less than 20 mils, No. 1 can read this angle from the scale 
on the windage gage. 

■ 93. To Put Out Base and Aiming Stakes. — a. Distinctive 
stakes are often used to mark the direction of the gun with 
reference to its respective targets. The base stake, usually 
painted with alternate black and white stripes, marks the 
direction of the primary target. Aiming stakes, each painted 
preferably with a different color, mark the direction of other 
targets. 

b. The gun being pointed in the desired direction, the 
command is: BASE (RED) (WHITE) (BLUE) STAKE OUT. 
No. 1 sets the rear sight at its maximum elevation and the 
windage gage at zero. No. 3 with a shovel and the desig- 
nated stake moves to the front about 20 yards. Under the 
direction of No. 1, he places the stake in the line of aim, 
with the narrow edge toward the gun, drives it into the 
ground, and then moves to his original position in rear of 
the gun. The stake is driven below the lowest probable ele- 
vation for firing so that it will not be shot down during the 
delivery of fire. 

c. The base stake having been put out, the gun may be laid 
on it at any time by the command: LAY ON BASE LINE. 
The gun is laid on any other aiming stake by the command: 
LAY ON RED (WHITE, BLUE ) STAKE. When gun is re-laid 
on any stake, the sight is again set at the maximum elevation 
and the windage gage at zero. 

■ 94. To Use Gun for Laving Off Vertical Angles. — The gun 
being laid on the designated point, the command is: UP 
(DOWN) (so many) (5. 10, or any other appropriate number 
of mils). No. 1 turns the elevating handwheel until the 
muzzle has been elevated (depressed) the required number 
of mils. He lays off the vertical angle as follows: 

a. For a small angle: Counts the number of clicks (mils) 
through which he turns the elevating handwheel. 
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b. For a large angle: Turns the elevating handwheel suffi- 
ciently to provide for changes in multiples of 50 mils which 
are observed on the scale on the upper elevating screw; addi- 
tional changes up to 50 mils are then added as described in a 
above. In either case, he verifies the angle set off by checking 
the reading shown by the scale on the elevating screw and 
elevating micrometer dial, before and after making the 
change. The range of the possible changes in elevation is 
from —200 mils to +265 mils (200 on the scale of the 
elevating screw, plus 50, plus approximately 15 obtainable 
by using the micrometer scale), giving a total of approxi- 
mately 465 mils; larger angles should not be prescribed. 

■ 95. To Use Gun for Measuring Vertical Angles. — The gun 
being laid on a point C, to measure the angle to another 
point D, the command is: MEASURE THE ANGLE FROM 
C TO D. No. 1 turns the elevating handwheel until he is 
laid on point D. He measures the angle as follows: 

a. For small angles . — Counts the number of clicks through 
which the elevating handwheel was turned. 

b. For large angles . — Reads the changes on the scale of 
the elevating screw for multiples of 50 mils and counts the 
number of additional clicks (mils) through which the elevat- 
ing handwheel must be turned, as described in a above. In 
either case, he verifies the measured angle by checking the 
reading shown on the scale of the elevating screw and the 
elevating micrometer dial both when laid on points C and D. 
The difference in these readings is the desired measurement. 
He announces the angle, for example, “Up (down) 18.” 

Note. — On the elevating handwheel is the micrometer dial. A 
recess in the upper elevating screw contains a scale, which is 
divided into 50-mil graduations reading from +200 to —200. 
To record the reading on the elevating screw scale and the microm- 
eter dial, proceed as follows: Put down the sign and the first number 
whose graduation is visible above the elevating handwheel on the 
elevating screw scale. Follow this number by an oblique character 
(diagonal line) and the number on the elevating micrometer dial 
toward which the indicator is pointing; for example, +50/25 or 
— 100/25. This is not to be confused with the method of repre- 
senting QE as described in paragraph 230, and in FM 23-55. 
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■ 96. Scope. — This chapter prescribes courses of instruction, 
rules, and regulations for the conduct of machine-gun 
marksmanship. If marksmanship is to be followed immedi- 
ately by instruction in direct laying, the long-range observa- 
tion and adjustment phase should be held in connection with 
direct laying. 

■ 97. Fundamentals. — a. To become a good machine-gun 
shot the soldier must be thoroughly trained in the following 
fundamentals of machine-gun marksmanship: 

(1) Accurate delivery of the initial shot or burst of fire. 

(2) Mechanical skill in manipulating the gun to obtain 
proper distribution of fire over targets requiring distribution. 

(3) Adjustment of fire by the following methods: 

(a) Observation of strike. 

(b) Observation of the flight of tracer bullets. 

(c) Frequent re-laying of the gun during firing. 

(4) Speed in combining the above-mentioned three ele- 
ments in delivering fire. 

b. Throughout the period of marksmanship training, the 
importance of fundamentals is emphasized. The machine 
gun reacts in direct proportion to the mechanical skill with 
which it is operated, and anyone who is physically and 

mentally fit to be a r.*™ learn to fire the machine gun 
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well if properly instructed. Before the men are permitted 
to fire they must be instructed and drilled thoroughly in the 
mechanism of correct firing. When they begin firing, they 
must be coached properly; otherwise they instinctively com- 
mit errors such as an incorrect hold or riding the gun, and 
thus begin the development of faulty habits. 



■ 98. Method of Instruction. — a. The officer in direct charge 
of conducting the training acts as instructor. Each exer- 
cise is first explained and demonstrated to all of the men 
undergoing instruction. The demonstration should be per- 
formed by a group which has been previously trained to 
perform the exercise. Each man is then given practical 
work in the exercise. Finally, the men are examined in order 
to determine their progress or proficiency. 

b. Upon completion of the explanation and demonstration 
by the instructor, in which the exact manner of conducting 
the exercise is covered in detail, the assistant instructors 
carry out the practical work phase under the supervision of 
the instructor. Assistant instructors usually are the various 
leaders of the units undergoing instruction; however, spe- 
cially selected men may be used for this duty. Platoon and 
section leaders usually act as assistant instructors to organ- 
ize and supervise the instruction within their respective units. 
The squad leaders usually act as squad instructors and are 
assigned to ..onduct the instruction at each gun. It is an 
advantage to have the assistant instructors trained in ad- 
vance. 

c. The instruction must be individual and thorough. A 
squad is the largest unit in which careful individual instruc- 
tion can be supervised closely. If guns are available, it is 
preferable to assign a squad instructor and three men to 
each gun, because this assignment facilitates the use of the 
coach and pupil method. Each man must be brought to as 
high a state of proficiency as the time permits. 

d. The coach and pupii method is used wherever applica- 
ble. Cinder this method the men are grouped in pairs and 
take turns in coaching each other. The man undergoing 
instruction is called the pupil; the man giving instruction is 
called the coach. When the men of a pair change places, the 
pupi becomes the coach and the coach becomes the pupil. 
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e. Upon the completion of the explanation and demon- 
stration of any of the various exercises used in instruction 
in marksmanship, the instructor sends the men to their guns 
or equipment where the assigned squad instructors (or 
coaches) conduct the practical work. 

■ 99. Prior Training. — The soldier should be proficient in 
mechanical training and drill (chs. 1 and 2) before he 
receives instruction in machine-gun marksmanship. 



■ 100. General. — a. The purpose of the preparatory exer- 
cises is to develop in the soldier fixed and correct habits of 
marksmanship before he begins range practice. A thorough, 
carefully supervised course in the preparatory exercises 
conserves time and ammunition during range practice. 

b. The preparatory exercises consist of the following five 
distinct steps: 

Sighting and aiming exercises. 

Position exercise. 

Sight setting and laying exercises. 

Manipulation exercises. 

Examination of men before starting range practice. 

These exercises should be taught in the sequence listed above. 

c. Every man who is to fire on the range, including those 
who have previously qualified, receive instruction in the 
preparatory exercises from the beginning. The instructor 
causes each man to be tested thoroughly in the exercises 
shown on the progress chart before he is allowed to fire. Men 
whose ratings are unsatisfactory are given additional 
instruction until their ratings are satisfactory. 

■ 101. Equipment Required. — a. The following equipment is 
required for each group: 

1 sighting bar complete (fig. 26). 

1 sighting target (fig. 28). 



Section n 



PREPARATORY EXERCISES 



39 



Original from 
UNIVERSITY OF MICHIGAN 



101 



BASIC FIELD MANUAL 



1 frame, 3 by 5 feet, covered with blank paper and 
braced for mounting on the ground, to be used 
in making triangles. 

1 light machine-gun target A (fig. 31). 

Materials for blackening sights. 

Pencils. 

Tissue paper for copying triangles. 

1 light machine gun and tripod. 




Figure 26. — Sighting bar. 
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h. The equipment . should; 'be carefully inspected for- ac- 
curacy and serviceability before it i a used. The shoes of the 
tripdd shoihd be firmly pressed trifcn the ground, hut ihe:. lis'e 
$£ other ^eadying devices or .materials' for 
holding the tripod down is prohibited. 

‘Bie sighting bur and sighting target are eohstmcted 
as shown m figures 2d and 28, 

>ii <?« Thd progress made by each rriaa preparatory 

exercises should be recorded on the following form: 
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of the sighting bar provides a simple method of readily 
alining the sights on the target. 

(5) The instructor then explains and illustrates by black- 
board or chart the correct sight alinement (fig. 27). 

c. Upon the completion of the explanation of the sighting 
bar, the instructor has a group of four men demonstrate the 
exercise as follows: 

(1) One man as squad instructor (or coach) describes a 
correct aim, showing figure 27 to each member of the group. 
He explains that the top of the front sight is seen through 
the center of the circle and that it just touches the bottom 
of the target so that all of the target can be seen clearly. 

(2) He explains that the eye should be focused on the top 
of the front sight, in order to insure that the line of sighting 
established is a line through the center of the peep sight and 
over the top of the center of the front sight. The instruc- 
tor explains how a slight error in centering the front sight 
in the peep sight will cause the line of sighting, when it 
reaches the target, to diverge greatly from the desired posi- 
tion of the target. 

(3) He so adjusts the sights of the sighting bar and the 
movable target as to illustrate a correct aim and then has 
each member of the group look through the eyepiece to 
observe this correct aim. 

(4) Jle then adjusts the sights of the sighting bar so as 
to illustrate various small errors and has each member of 
the group attempt to determine them. 

d. The duties of the squad instructor (or coach) are to see 
that the pupil understands the purpose of the exercise and 
to test him in making a correct sight alinement. 

■ 103. Second Sighting and Aiming Exercise. — a. The pur- 
pose of the second sighting and aiming exercise is to apply 
the preceding lesson to the actual alinement of the machine- 
gun sights on a target. 

b. The instructor makes the following explanation which 
is demonstrated simultaneously by a demonstration group. 

(1) Onq man as squad instructor (or coach) takes the 
normal position at the gun, keeping his body and hands clear 
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of the gun so that the' eye is in the correct position for Min- 
ing: (fig. 29) . 

< 2> A second man who is to be instructed as gtinher takes 
position near the gun where he can .observe the squab 1n» 
stru'etdr top coach 1 , 

(3 > A third man M posted, near the to t? ansni i 1 signals 

to fc.be fourth man. 

(4) The toui’th man is provided with the 3-in.ch sighting 
target and is posted as mark er at the blank target which is 
placed i 00 yards from the s wn. 

.< 5) The squad instructor (or coach) by improvised signals 
;;v transuded through the signal man directs ther marker W 
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move the sighting target until it is in correct alinement with 
the sights, and then commands ; HOLD', 

(6) Thet marjeec 'complies*' hulaing u,o sighting -target in 

place on the blahk: target. ' 

( 7) The squad ^instructor Tor coach) has the gunner take 
position at the gun and look through the sights. 

m The instructor ekpiains that, in aiming, 'the ' gunner's 
eye should be first focused oh the target in order to ascertain 
that he is aiming at the proper target, Els eve is then 
focused oh, .tiiO 'tph. of ;(the : front- .sight,- in order to insure that 
the line of sighting established is a line through the center 
of the peep si0dah<£over the top of the center of the front 
sight. He aiso demonstrates how .a .slight error' in centering 
the front sight io the peep sight y/iJJ cause the 'line; of sight- 
ing, when it reaches the target, to diverge greatly from the 
desired portion of the target. 

(9) After the? ;guisher has looked ^ through^ 
squad instructor (or coach) directs the marker to move the 
sighting target slightly ofj$ ajt ; sfihemeht anb, then requires 
the gunner to direct the marker to move the sighting target 
until itius in correct ahnemeht with the sights. . . 
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(10) The squad instructor (or coach) checks the aline- 
ment made by the gunner and points out any errors. 

(11) The squad instructor (or coach) repeats the exercise. 
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rotating the members of the group until each man has acted 
as gunner. 



■ 104. Third Sighting and Aiming Exercise. — a. The pur- 
pose of the third sighting and aiming exercise is to show the 
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importance of uniform and correct aiming and to instill into 
the mind of the soldier a sense of exactness. 

b. The instructor emphasizes the importance of exact and 
uniform aiming and makes the following explanation which 
is demonstrated simultaneously by a demonstration group: 

(1) One man as squad instructor organizes the demonstra- 
tion group as for the second sighting and aiming exercise, 
with the gunner in position at the gun (fig. 29). 

(2) The squad instructor (or coach) has the gunner look 
through the sights, direct the marker to move the sighting 
target until it is in correct alinement with the sights, and 
then command: HOLD. 

(3) The marker complies, holding the sighting target in 
place on the blank target. 

(4) The squad instructor (or coach) looks through the 
sights to see if the alinement is correct or incorrect and then, 
without saying anything to the gunner, commands: MARK. 

(5) The marker, without moving the sighting target, 
makes a dot on the blank target with a sharpened pencil in- 
serted through the hole in the center of the sighting target. 
He numbers this dot “1.” He then moves the sighting target 
to change the alinement. 

(6) The gunner and squad instructor (or coach), without 
touching the gun or mount, repeat the operation described 
above until three dots have been made and numbered. 

(7) The squad instructor (or coach) now explains the 
errors noted in the three sight alinements and the probable 
shape of the shot group formed by joining the three dots. 

(8) The marker traces the three dots on a sheet of tissue 
paper, connects them with lines, writes the gunner’s name 
at the bottom of the sheet, and hands the paper to the squad 
instructor (or coach). 

(9) The squad instructor (or coach) discusses with the 
members of his group the size and shape of the shot group. 
He points out the errors, explaining that at 100 yards with 
the 3-inch sighting target a gunner should be able to place all 
three dots so that they can be inclosed in a circle having a 
diameter of 1 inch. 

(10) The squad instructor (or coach) repeats the exercise, 
rotating the members of the group, until each man has made 
a satisfactory shot group. 
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■ 105. Fourth Sighting and Aiming Exercise. — a. The pur- 
pose of this exercise is to demonstrate the effect of canting 
the gun, which may be caused by mounting the tripod on 
uneven or sloping ground. 

b. The instructor explains that if the gun is canted to the 
right, the bullet will strike to the right and below the point 
aimed at, even though the gun is otherwise correctly aimed 
and the sights correctly set. Similarly, if the gun is canted 
to the left, the bullet will strike low and to the left. 

c. The men return to their equipment, where the squad 
instructor mounts the tripod on uneven ground so that when 
the gun is traversed the traverse will not be in a horizontal 
plane. He then requires each soldier to point out the error, 
explain its effect on the Are of the gun, and then make the 
necessary corrections in mounting the tripod. 

■ 106 . Position. — All firing with the light machine gun is 
done from the prone position. This position is essentially 
the same as that used in firing the service rifle except that 
the body is extended directly to the rear from the machine 
gun. The inside of the feet are flat on the ground, toes 
pointing outward and legs well separated. The eye is in 
position in rear of the sight. Both elbows are habitually on 
the ground, the right elbow close to the body. The right 
hand grasps the grip firmly, forefinger on the trigger. The 
left hand grasps the elevating handwheel firmly. Manipula- 
tion of the gun in elevation is obtained by rotating the ele- 
vating handwheel with the left hand. On guns equipped 
with a traversing handwheel, manipulation in traverse is 
obtained by turning the handwheel with the left hand. On 
guns without a traversing handwheel, traverse is obtained 
by releasing the traversing slide clamp with the thumb of 
the left hand and pushing the gun to the right or left, pri- 
marily with the left hand, assisted by the right hand on the 
grip, both elbows remaining on the ground. The lay of the 
gun is always completed and maintained with the right 
hand, the right arm being held rigid. The firing of strings 
(individually aimed shots) is facilitated by a snapping move- 
ment of the right forefinger, while firmly grasping the grip 
with the remainder of the right hand. In precision firing 
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Figure 30. — Position. 
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of bursts, pressure exerted forward and downward with the 
left hand, while laying and firing the gun, will materially 
reduce the size of the beaten zone or shot group of such bursts. 
However, no pressure need be applied while firing at the aver- 
age area target (par. 178). 



■ 107. Sight Setting and Laying. — a. The instructor explains 
that the sight slide is set at the desired range so that the 
gun will have the proper elevation when it is aimed and 
that the windage gage is set at the announced deflection. 

b. The instructor has a man take his position at the gun, 
then explains and demonstrates the sight-setting exercise. 
He announces a range and a deflection as “Range 600, sight, 
right 4.” The man at the gun sets the sight at 600 yards 
and turns the windage screw until the index is set at right 4. 
The instructor checks the sight setting. The men then, 
working in pairs, go through the exercise until all are profi- 
cient in rapid and accurate sight setting. 

c. The instructor then explains and demonstrates the fol- 
lowing sight-setting and laying exercise: 

(D The light machine-gun target A (fig. 31) is set up 
1,000 inches from the gun position. 

(2) The instructor sees that the gun is laid on the target, 
but that it is not aimed at the aiming point he intends to 
designate. 

(3) A man is then placed at the gun to perform the 
exercise as directed by the instructor. 

(4) The instructor announces the range and the aiming 
point as follows: “Range 800, paster No. 3 under traversing 
target.” As soon as the range is announced, the gunner sets 
the sight. While he is doing this, the aiming point is an- 
nounced, and he proceeds to traverse the gun and adjust the 
elevating handwheel until the line of aim is on the designated 
aiming point. As soon as he has laid the gun he announces, 
“Up.” The instructor notes the time used in laying the 
gun, taken from the announcement of the range until the 
announcement, “Up.” The instructor then checks the sight 
setting and the aim and points out errors, if any. 

(5) The men working in pairs under the supervision of the 
squad instructor go through the exercise until they become 
proficient in sight setting and laying the gun on a designated 
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aiming point within a time limit of 10 seconds. Each exer- 
cise starts with the sight leaf down and the slide set at 700 
yards, the windage gage at zero. 

d. During these exercises, the coach sees that the proper 
position is maintained at the gun and pays particular atten- 
tion to the hold used by the pupil. The coach checks the 
manipulation of the gun to see that it is done smoothly and 
without hesitation. He checks the sight setting and the aim 
at the completion of the exercise and notes the time taken. 

■ 108. Manipulation of Gun. — Fire in combat is not limited 
to a point target. Targets usually have breadth or depth and 
frequently both. It is therefore necessary for the light 
machine gunner to be able to manipulate his gun so as to 
place accurate fire on targets having both breadth and depth. 

a. Manipulation exercise . — The following manipulation 
exercises are designed to develop speed and accuracy in shift- 
ing from one target to another, and also in manipulating the 
gun so as effectively to cover a target having breadth or depth 
or both. For these exercises the light machine-gun target 
A is mounted 1,000 inches from the gun position. 

(1) The instructor explains that in firing at a target hav- 
ing breadth or depth, or both, the gunner aims at some 
convenient point on the target, usually at one end of the 
target, and covers the target by firing a shot or group of 
shots, and then changing the elevation or direction of the 
gun, or both the direction and the elevation, and filing 
another shot or group of shots, then continuing his pro- 
cedure until the target has been covered. 

(2 ) He shows the light machine-gun target A to the groups, 
pointing out that the arrangement of pasters is such that a 
target having breadth can be represented by the traversing 
target, one with depth by the searching target, and a line 
target oblique to the front can be represented by the oblique 
traverse target. 

b. Searching exercise . — The instructor assembles the 
groups and has a soldier take his position at the gun for 
demonstrating the exercise, as follows: 

(1) The instructor announces the range, the aiming point, 
and the amount and direction of search, as “Range 400, 
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searching target, search up to top of target.” When the gun 
is properly laid, he commands: 1. strings of three, 2. COM- 
MENCE FIRING. 

(2) When the gunner has set the sights and laid the gun 
on the designated aiming point, he announces, “Up.” At the 
command commence firing, he simulates the firing of three 
shots, checking his aim between shots, then elevates to the 
next scoring space above, repeating the procedure until all 
scoring spaces have been covered or until directed to cease 
firing by the instructor. The instructor calls attention to 
each operation as it is performed by the gunner. He may 
stop firing while the gun is laid on any intermediate scoring 
space for the purpose of checking the accuracy of the gun- 
ner’s aim, pointing out any errors that have been made. 

(3) Each squad then performs the exercise described above 
under the supervision of the squad instructor until all are 
proficient in manipulating the gun in searching. 

c. Traversing exercise . — The instructor explains to the 
groups that the exercise is executed in a manner similar to 
the searching exercise, except that the direction is changed 
instead of the elevation. He has a man take his position at 
the gun to demonstrate the exercise. 

(1) The instructor announces a range, an aiming point, 
and the direction and amount of traverse, as, “Range 700, 
paster under right scoring space, traverse left to paster under 
left scoring space.” When the gun is properly laid he com- 
mands: 1. STRINGS OF THREE, 2. COMMENCE FIRING. 

(2) The gunner sets the sight, lays the gun, and announces, 
“Up.” At the command commence firing he simulates the 
firing of three shots at the paster under the right scoring 
space, checking his aim between shots, then traverses the 
gun to the left, repeats the firing, and so continues until three 
shots are fired at each scoring space, or until directed to cease 
firing by the instructor. The instructor calls attention to 
each operation as it is performed by the gunner, stopping 
the exercise at any point to point out errors or to check the 
accuracy of the gunner’s aim. 

(3) Each squad then goes through the exercise as de- 
scribed above under the supervision of the squad instructor 
until all are proficient. 
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d. Combined searching and traversing exercise . — The pur- 
pose of this exercise is to develop speed and accuracy in en- 
gaging a target requiring a change in both elevation and 
direction between shots or groups of shots. 

(1) The instructor explains that this exercise is simply a 
combination of the two preceding exercises. He has a man 
take a position at the gun to demonstrate the exercise. 

(2) The instructor announces the range and the target as, 
“Range 400, oblique group, traverse right (left), search up 
(down).” When the gun is properly laid he commands: 1. 
string of three, 2. COMMENCE FIRING. 

(3) The gunner sets the sight at the announced range, 
lays the gun, and announces, “Up.” At the command com- 
mence firing he simulates the firing of three shots, checking 
his aim between shots, then traverses right and elevates his 
gun until it is laid on the next scoring space above and to 
the right. He then continues the operation until three shots 
’have been simulated at each scoring space or until directed 

to cease firing by the instructor. The instructor calls atten- 
tion to the operations of the gunner, pointing out errors, 
or requiring other members of the group to criticize the 
operations of the gunner. 

(4) Each squad then performs the combined searching 
and traversing exercise under the supervision of the squad 
instructor, practicing manipulating the gun to the right and 
up and to the left and down, until every man is proficient. 

■ 109. Examination. — Each man who is required to fire the 
marksmanship course must be examined and rated as pro- 
ficient in all mechanical and preparatory training before he 
is allpwed to fire a shot. The platoon leader examines and 
rates each soldier on each phase of training so that at the 
completion of this training he can give each man a final 
rating on the individual progress report. Men who are unable 
to pass a satisfactory final examination are given additional 
instruction until able to pass. 

■ 110. Preliminary Gunners' Test. — a. Preliminary gunners' 
tests are held from time to time, keeping pace with the in- 
struction, at the discretion of organization commanders, 
subject to such instructions as are given by higher authority. 
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Section III 

RANGE PRACTICE : / 

« 111 . iNSTHlICriOK, PEELIMTNaBS’', ANU ftECQKI) PRACTICE.— -a. 
Iiiafcr uctiori pr« dice teaches the a ccurate deilvery of fire, 
mechanical skill : in manipulating the gun to coyer all classes 
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of targets, and observation and adjustment of fire. It is 
conducted without time limits. 

b. Preliminary practice develops speed in handling the gun 
and prepares the gunner for record practice. It is conducted 
under the same time limits as record practice. 

c. Record practice is the final test of the gunner’s efficiency 
in all phases of instruction in light machine-gun qualification 
marksmanship and furnishes the means for classifying him 
according to the proficiency he has attained. 

■ 112. Marksmanship Course. — a. Instruction practice con- 
sists of the firing outlined in table I, subject to the provisions 
of d below. 



Table I 



Range 


Time 

limit 


Num- 
ber of 
shots 


Target 


Type of fire 


1,000 inches 


None 


48 


Light machine gun A 


Strings of 3 rapid single 










shots. 


1,000 inches 


None 


48 


Light machine gun A 


Bursts of 3. 



b. Preliminary practice consists of the firing outlined in 
table II subject to the provisions of d below. 

Table n 



Range 


Time limit 


Num- 
ber of 
shots 


Target 


Type of fire 


1,000 inches 


2 minutes 


48 


Light machine gun A _ 


Strings of 3 rapid 










single shots. 


1,000 inches 


2 minutes... 


48 


Light machine gun A__ 


Bursts of 3. 



c. Record practice consists of firing once the course out- 
lined in table II. 

d. The number of times each man may fire the instruction 
and preliminary practice outlined in tables I and II is gov- 
erned by the ammunition allowance. To economize in am- 
munition allowances, part of instruction practice may be 
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fired with the caliber .22 machine gun mounted on the light 
machine-gun tripod. Ranges of 500 and 250 inches can be 
used for caliber .22 practice, with corresponding reduction in 
the size of the targets. 



Section IV 

CONDUCT OF RANGE PRACTICE 

■ 113. Officer in Charge of Firing. — The efficient conduct 
of 1,000 -inch range practice is the responsibility of the officer 
in charge of firing. This officer is detailed by the regimental 
or other commander of the troops being trained. His princi- 
pal duties are as follows: 

a. To arrange, coordinate, and supervise the details with 
reference to the assignment of firing points. 

b. To insure the application of safety precautions by all 
units firing in accordance with AR 750-10 and this manual. 

c. To make decisions upon interpretation of the rules gov- 
erning record practice which may be referred to him. 

d. To make all decisions relative to the action on stoppages. 

■ 114. Range Officer. — The successful operation of the 
range is the responsibility of the range officer. He should be 
appointed well in advance of range practice. The principal 
duties of the range officer are as follows: 

a. To make timely estimates for material and labor in 
order to place the range in proper condition for firing. 

b. To supervise and direct repairs to installations. 

c. To regulate the distribution of ranges and targets. 

d. To maintain a supply of the materials required. 

e. When safety demands, to instruct and supervise range 
guards. 

/. To assist the officer in charge of firing in matters of 
safety. 

■ 115. Uniform and Equipment. — a. The uniform and indi- 
vidual equipment to be worn during range practice are pre- 
scribed by the regimental or other commander of the units 
to be trained. 

b. Each squad should be equipped with at least one ma- 
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chine gun and tripod mount, complete, prepared for firing. 
If available, two machine guns and tripod mounts, complete, 
similarly mounted and prepared for firing facilitate the 
conduct of the exercises. 

c. The number of targets, the amounts of ammunition, and 
other equipment as prescribed for the practices should be 
readily available for use. 

d. The use of a T-base, sandbags, or other devices for 
steadying the tripod is prohibited. The tripod is placed on 
the ground at the firing point, the spades pushed firmly into 
the ground, and firing started without further efforts to 
steady the gun. 

e. The sight leaf is kept raised during all firing. Both 
sights of the machine gun should be blackened to overcome 
the glare. This is done by holding each sight for a few sec- 
onds in the point of a small flame which produces a smooth, 
uniform coating of lampblack on the metal. Among the 
jnost commonly used flames are those produced by a candle, 
a piece of camphor, shoe paste, a rag saturated with oil, or a 
carbide lamp. 

/. Before firing, the gunner is allowed a reasonable time 
to prepare and inspect his gun, ammunition, and other equip- 
ment. He is required to make this inspection as a matter of 
training. 

g. The 1,000-inch course is not suitable for teaching ad- 
justment by observation of tracer bullets. When observation 
of strike is possible, however, the gunner must be trained to 
take advantage of it, bearing in mind that this training will 
be important when the gunner takes up field firing. Each 
burst and each shot in a string should be accurately aimed. 
Required changes in elevation are placed on the rear sight 
3Leaf by counting clicks, and for direction by movement of 
itfre windage gage in the desired direction. The gun is then 
replayed. When observation of strike is not possible, the 
gunner depends entirely upon his sights. 

H 116. Targeting the Gun. — Before any barrel is used in 
1,000-inch firing, it is targeted with the gun in which it is to 
jbe used. The targeting process is for the purpose of deter- 
mining, and correcting for, the mechanical error of the gun 
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and barrel. The zero of a particular gun and barrel is the 
sight setting which causes the center of impact of shot groups 
made by it to coincide with the exact aiming point used. The 
procedure is as follows: 

a. Check the gun and tripod and see that the — 

(1) Clamping screw and the bracket screw of the front 
sight are tight. 

(2) Head space adjustment is correct. 

(3) Gun pintle bolt and the pin through the bracket are 
tight (they should not be tight enough to bind). 

(4) Leg shoes are stamped or pounded into the ground 
until the tripod is well settled. 

b. Proceed with targeting as follows: 

(1) Set the windage gage on zero, the rear sight at a 
range of 400 yards, and fire a string of one to three shots at 
an aiming paster on a 1,000-inch machine-gun target placed 
1,000 inches from the gun pintle. 

(2) Cleai the gun, being careful not to alter the laying 
of the gun. 

(3) Determine by inspection the center of the shot group. 

(4) When the gun is properly targeted, the center of the 
shot group should be at the middle point of the lower edge 
of the aiming paster. Whenever the center of the shot group 
is not properly located, place the middle point of the lower 
edge of another aiming paster at the center of the shot group. 

(5) Lower the cover, being careful not to disturb the laying 
of the gun. An assistant loosens the screws on the front sight 
and, as directed by the gunner, manipulates the front sight 
bracket in elevation and the blade in deflection until the 
line of sighting is on the middle point of the lower edge of 
the new aiming paster. (Changes in deflection may also be 
made by moving the windage screw.) 

(6) Lay the gun on another aiming paster and fire a con- 
firming string of one to three shots. The center of impact 
should be exactly at the point of aim. 

(7) Note and record the elevation and deflection zero. 

c. To ascertain the sight setting to engage the fixed and 
horizontal groups, proceed as follows: 

(1) With the zero as found above, lay the gun on the center 
of the fixed fire scoring space. 
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(2) Without disturbing the laying of the gun, raise the 
rear sight slide and manipulate the windage screw until the 
line of sighting is on the center of the bottom edge of the 
aiming paster. This will require raising the rear sight slide 
six mils from the 400-yard setting, and will result in a slight 
setting of 800 yards on the Ml sights. 

(3) Note and record the elevation and deflection zero. 

■ 117. Conduct of Exercises. — a. All firing is initiated by 
definite fire orders as given in the description of the exercises. 
The gunner is required to repeat all fire orders. 

b. During instruction and preliminary practice the squad 
instructor as coach, the gunner, and the assistant gunner are 
allowed at the gun. The instructor or any assistant instruc- 
tor may be at the gun when his presence is needed. 

c. The success of the instruction during instruction and 
preliminary practice depends to a great extent upon the thor- 
oughness and exactness with which the squad instructor or 
coach performs his duties. These duties are as follows: 

(1) To require the gunner to inspect and prepare his gun 
and equipment. 

(2) To require the gunner to explain the practice he is 
about to perform. 

(3) To require the gunner to check the traversing bar 
and the traversing and elevating mechanisms to insure that 
he has sufficient space for the total amount of manipulation 
required, and after laying the gun to insure that the travers- 
ing slide clamp is tight. 

(4) To check the sight setting and laying, requiring them 
to be correct, and to lay the gun off in both elevation and 
deflection not less than 5 nor more than 10 mils. 

(5) To observe the gunner’s position, holding, and manipu- 
lation during firing; if necessary he may stop the firing to 
correct errors. 

(6) To require the gunner to fire single shots or bursts as 
required for each target. (A burst is a series of shots fired by 
one pressure on the trigger mechanism.) 

(7) To require the gunner to observe his target between 
shots or bursts to determine whether or not sight adjustment 
is necessary. 
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(8) To prevent the gunner from adjusting fire without 
looking through the sights and alining them on the aiming 
paster or scoring space. 

(9) To point out errors and explain their effect upon the 
exercise. 



■ 118. Instruction Practice, Fixed. — a. The purpose of in- 
struction practice, fixed, is to teach skill in the correct 
method of delivering the initial fire. 

b. The instructor demonstrates this practice using a dem- 
onstration group of four men. The equipment required is a 
machine gun, ammunition for one exercise, and two 1,000- 
inch machine-gun targets. The machine gun with sights 
blackened is properly mounted in front of the assembled men 
so that it can be fired. One of the targets is set up 1,000 
inches from the gun (measured from the gun pintle). The 
other target is placed where the instructor can point to it. 

c. The instructor makes the following explanation: The 
upper left-hand scoring space represents a target in the field 
which requires fixed fire accurately delivered with the initial 
shot or burst of fire (par. 97a(l)). If the gunner sets the 
rear sight at proper elevation, lays the gun accurately on the 
aiming paster, takes the correct position, and fires a shot 
or burst, that shot or burst should strike in the 2-inch by 
2-inch scoring space. 

d. To demonstrate the exercise the instructor has one man 
take position at the gun as gunner, one man to the right of 
the gun as squad instructor (or coach) , and one man to the 
left of the gun as assistant gunner. The fourth man takes 
position in rear of the gun as observer. The instructor 
demonstrates the exercise as follows: 

(1) The instructor directs the gunner to inspect and pre- 
pare the gun and ammunition for the exercise and then ex- 
plains the exercise he is about to perform. 

(2) The instructor then commands: 1. space three, half 
load, 2. range 800 (the predetermined zero sight setting for 
this exercise) , 3 FIXED AIMING PASTER. 

(3) The gunner repeats the command, half loads, sets the 
sight, lays on the designated aiming paster, insures that the 
traversing bar clamp is tight, takes the correct gunner’s 
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position, and reports, “UP.” 

(4) The squad instructor (or coach) checks these opera- 
tions, particularly the sight setting and laying, requiring 
them to be correct. He then lays the gun off not less than 5 
and not more than 10 mils in deflection and elevation. 

(5) The instructor then commands: 1. string (burst) of 
three, 2. COMMENCE FIRING. 

(6) The gunner repeats the command and after the last 
word of the command given by the instructor fully loads, re- 
lays the gun, takes the correct gunner’s position, and fires. 

(7) Prior to the firing, the squad instructor (or coach) 
checks the action of the gunner and the sight setting and 
laying, requiring the immediate correction of any errors he 
finds. He then directs the gunner to fire. During the firing 
he notes any errors in position and holds. 

(8) The squad instructor (or coach) and gunner then 
examine the shot group. The former points out any errors 
in size and location and explains that any shot group to be 
effective must be contained within a scoring space. He 
further explains how the errors that appear may be over- 
come. 

e. As soon as each man has fired one or more exercises with 
the squad instructor the coach and pupil method may be 
used. 

■ 119. Instruction Practice, Traversing. — a. The purpose 
of instruction practice, traversing is to teach the proper dis- 
tribution of fire over a wide target. 

b. Instruction practice, traversing, consists of firing on the 
horizontal scoring group. This scoring group represents a 
wide target in the field, such as a line of skirmishers. The 
exercise gives instruction in the first three fundamentals of 
marksmanship prescribed in paragraph 97a — the accurate 
delivery of the initial fire; mechanical skill in manipulating 
the gun to obtain proper distribution of fire over targets 
requiring distribution; and adjustment of fire by frequent 
re-laying of the gun during firing, assisted by observation 
if the shot group can be observed. The same sight setting 
is used as for the fixed-fire exercise, and the aim is directed 
at the pasters below the scoring spaces. 



Digili, 



111 



Original from 
UNIVERSITY OF MICHIGAN 



119 



BASIC FIELD MANUAL 



c. To demonstrate the exercise the instructor uses four 
men as for the demonstration of instruction practice, fixed. 
He demonstrates the exercise as follows: 

(1) The instructor directs the gunner to inspect and pre- 
pare his gun and ammunition for the exercise and then ex- 
plain the exercise he is about to perform. 

(2) The instructor then commands: 1 . space is, half load, 
2. RANGE 800 , 3. horizontal group, 4. TRAVERSE RIGHT 
(LEFT) . 

(3) The gunner repeats the command, half loads, sets the 
sight, insures that he has sufficient space on the traversing 
mechanism or bar for the exercise, lays on the designated 
aiming paster, insures that the traversing slide clamp is 
tight, takes the correct gunner's position, and reports, “Up.” 

(4) The squad instructor checks these operations, partic- 
ularly the sight setting and laying, requiring them to be 
correct. He then lays the gun off not less than 5 and not 
more than 10 mils in deflection and elevation. 

(5) The instructor commands: 1. strings (bursts) of 
three, 2. COMMENCE FIRING. 

(6) The gunner repeats the command and, after the last 
word of the command given by the instructor, fully loads, 
re-lays the gun, takes the correct gunner’s position, and fires. 

(7) Prior to the firing of the first shot, the squad instruc- 
tor (or coach) checks the actions of the gunner and the sight 
setting and laying, requiring the immediate correction of any 
errors he finds. He then directs the gunner to fire. 

(8) If the first string or burst of shots strikes within 
the initial scoring space, the gunner observes that fact, 
traverses right (left) 2 mils, sees that the sights are alined 
on the aiming paster, and fires another string or burst of 
three shots. He continues this process until he has fired 
five strings or bursts. If the gunner notes that the initial 
string (burst) did not strike within the initial scoring space, 
he re-lays accurately on the next paster and fires a string 
(burst) . If this second string (burst) is displaced the same 
distance and in the same direction as the first, the gunner 
makes the necessary corrections on his rear sight and lays 
on the next aiming paster. After proficiency has been dem- 
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onstrated by the gunner, he may make corrections after the 
first shot (burst) . 

(9) During the firing, the squad instructor (or coach) 
observes the gunner’s position, holding, and manipulation 
and, if necessary, stops the firing to correct errors. Upon 
the completion of firing, he and the gunner examine the 
target. He points out the errors made by the gunner 
and their effect upon the exercise. 

■ 120. Instruction Practice, Searching. — a. The purpose of 
instruction practice, searching, is to teach the proper 
distribution of fire over a deep target. 

b. Instruction practice, searching, consists of firing on the 
vertical scoring group. This scoring group represents a deep 
target in the field, such as a column of troops or a drainage 
line suitable for communication and movement. The exer- 
cise gives instruction in the first three fundamentals of 
markmanship prescribed in paragraph 97a — the accurate 
delivery of the initial fire; mechanical skill in manipulating 
the gun to obtain proper distribution of fire over targets 
requiring distribution; and adjustment of fire by frequent 
re-laying of the gun during firing, assisted by observation 
if the shot group can be observed. 

c. To demonstrate the exercise, the instructor uses four 
men as for the demonstration of instruction practice, fixed. 
He demonstrates the exercise as follows: 

(1) The instructor directs the gunner to inspect and pre- 
pare his gun and ammunition for the exercise and then to 
explain the exercise he is about to perform. 

(2) The instructor then commands: 1. space is, half load, 
2. RANGE 400, 3. vertical group, 4. SEARCH UP (DOWN). 

(3) The gunner repeats the command, half loads, sets the 
sight, insures that he has sufficient space on the elevating 
screw for the exercise, lays on the center of the designated 
scoring space, insures that the traversing slide clamp is 
tight, takes the correct gunner’s position, and reports, “Up.” 

(4) The squad instructor checks these operations, par- 
ticularly the sight setting and laying, requiring them to be 
correct. He then lays the gun off not less than 5 and not 
more than 10 mils in deflection and elevation. 
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(5) The instructor then commands: 1 . strings (bursts) 
of three, 2. COMMENCE FIRING. 

(6) The gunner repeats the command and, after the last 
word of the command given by the instructor, fully loads, 
re-lays the gun, takes the correct gunner’s position, and fires. 

(7) Prior to the firing of the first shot, the squad instructor 
(or coach) checks the actions of the gunner and the sight 
setting and laying, requiring the immediate correction of any 
errors he finds. He then directs the gunner to fire. 

(8) If the first string or burst of shots strikes within the 
initial scoring space, the gunner observes that fact, searches 
up (down) 2 mils, sees that the sights are alined on the scor- 
ing space, and fires another string or burst of three shots. He 
continues this process until he has fired five strings or bursts. 
If the gunner notes that the initial string (burst) did not 
strike within the initial scoring space, he re-lays accurately 
on the next scoring space and fires a string (burst). If this 
second string (burst) is displaced the same distance and in 
the same direction as the first, the gunner makes the neces- 
sary correction on his rear sight and lays on the next scoring 
space. After proficiency has been demonstrated by the 
gunner, he may make corrections after the first shot (burst) . 

(9) During the firing the squad instructor (or coach) ob- 
serves the gunner’s position, holding, and manipulation, and, 
if necessary, stops the firing to correct errors. Upon the 
completion of firing he and the gunner examine the target. 
He points out the errors made by the gunner and their effect 
upon the exercise. 



■ 121. Instruction Practice, Combined Traversing and 
Searching. — a. The purpose of the combined traversing and 
searching practice is to teach the proper distribution of fire 
over a target which cannot be covered by traversing alone 
or by searching alone. 

b. This practice consists in firing at the oblique group of 
scoring spaces. This scoring group represents targets in the 
field requiring combined traversing and searching, such as 
may be presented, for example, by the edge of a woods. This 
group has a slope which requires a 2 -mil traverse and a 1-mil 
search after each group of shots. 
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c. To demonstrate the practice the instructor has the men 
of the demonstration group take the same position as for the 
demonstration of instruction practice, fixed. He demon- 
strates the exercise as follows: 

(1) The instructor directs the gunner to inspect and pre- 
pare his gun and ammunition for the exercise he is about to 
perform. 

(2) The instructor then commands: 1 . space is, half load, 
2. range 400, 3. oblique group, 4. TRAVERSE RIGHT (LEFT) , 
SEARCH UP (DOWN) . 

(3) The gunner repeats the command, half loads, sets 
the sight, insures that he has sufficient space on the traversing 
mechanism or bar and elevating screw for the exercise, lays 
on the center of the designated scoring space, insures that 
the traversing slide clamp is tight, takes the correct gunner’s 
position, and reports, “Up." 

(4) The squad instructor (or coach) checks these opera- 
tions, particularly the sight setting and laying, requiring them 
to be correct. He then lays the gun off not less than 5 and 
not more than 10 mils in deflection and elevation. 

(5) The instructor then commands: 1. strings (bursts) of 
THREE, 2. COMMENCE FIRING. 

(6) The gunner repeats the command and, after the last 
word of the command given by the instructor, fully loads, 
re-lays the gun, takes the correct gunner’s position, and 
fires. 

(7) Prior to the firing of the first shot, the squad instructor 
(or coach) checks the actions of the gunner and the sight 
setting and laying, requiring the immediate correction of 
any errors he finds. He then directs the gunner to fire. 

(8) If the first string or burst of shots strikes within the 
initial scoring space, the gunner observes that fact, traverses 
right (left) 2 mils, searches up (down) 1 mil, sees that the 
sights are alined on the center of the next scoring space, and 
fires another string or burst of three shots. He continues 
this process until he has fired five strings or bursts. If the 
gunner notes that the initial string (burst) did not strike 
within the initial scoring space, he re-lays accurately on the 
next scoring space and fires a string (burst) . If this second 
string (burst) is displaced the same distance and in the 
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same direction as the first, the gunner makes the necessary 
correction on his rear sight and lays on the center of the next 
scoring space. After proficiency has been demonstrated by 
the gunner, he may make corrections after the first shot 
(burst) . 

(9) During the firing, the squad instructor (or coach) ob- 
serves the gunner’s position, holding, and manipulation and, 
if necessary, stops the firing to correct errors. Upon the 
completion of firing, he and the gunner examine the target. 
He points out the errors made by the gunner and their effect 
upon the exercise. 

d. Upon completion of the explanation and demonstration, 
the instructor explains that this oblique target may be 
engaged by firing initially at the center of the upper right- 
hand scoring space and then, by traversing left and searching 
down, firing at successive scoring spaces in a similar man- 
ner. As soon as each man has fired one exercise with the 
squad instructor, the coach and pupil method may be used. 

■ 122. Repetition of Instruction Practice. — a. The exercises 
described in paragraphs 118 to 121, inclusive, may be re- 
peated one or more times, depending on the time and ammu- 
nition available. 

b. If time is available, the gunner should be required to 
repeat the exercises a number of times by simulated fire prior 
to the firing prescribed in a above. 

■ 123. Preliminary Practice. — Preliminary practice cons: ts 
of the firing prescribed in paragraph 112. The manner cf 
engaging the target is optional with the gunner, that is, he 
may start at the left and traverse right, or start at the right 
and traverse left. Similarly, a searching target may be en- 
gaged by starting either at the top or bottom. The rules 
governing record practice are followed, except that the duties 
prescribed for the assistant to the officer in charge of firing 
are executed by the squad instructor (or coach) and that the 
officer in charge of firing may designate assistant instructors 
to make decisions with reference to stoppages. 

■ 124. Record Practice. — a. Record practice consists of the 
firing prescribed in paragraph 112. Except as hereinafter 
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specifically stated, the rules for instruction and preliminary 
practice as set forth in section HI and in this section apply 
to record practice as well. Any departure from the manda- 
tory provisions governing record practice disqualifies a man 
for classification purposes. 

b. In record practice, the gunner takes his place alone at 
the gun to fire the exercise with the prescribed amount of 
ammunition. There is a definite time limit for each target. 
During this practice, he must perform all of the operations 
required in firing, such as setting the sight, laying and ma- 
nipulating the gun, and firing, without any coaching, aid, or 
assistance whatever. 

c. The presence of an assistant gunner, a coach, or any 
other person except the officer in charge of firing or his 
assistant at or near the gun while a soldier is firing or pre- 
paring to fire record practice is prohibited. 

d. When record practice is once begun, it is carried to com- 
pletion before any other practice is permitted. As a rule 
record practice is not fired by any soldier on the same day 
that he fires any part of instruction or preliminary practice. 
However, when the time allotted to range practice is very 
limited, the officer in charge of firing may authorize record 
firing on the same day. Instruction and preliminary prac- 
tice are not conducted simultaneously with record practice, 
except on ranges where firing takes place on a different part 
of the range. 

e. The machine gun and tripod as issued by the Ordnance 
Department are used in all firing. The use of additional 
clamps or appliances of any kind on the gun or tr.p: a is 
prohibited. The use of metal shims or washers is prohibited. 
This provision is not construed to prohibit the use of cloth 
patches or similar soft material for the purpose of keeping 
the gun or tripod in proper adjustmevit. The sights may be 
blackened. The ammunition used is that issued by the Ord- 
nance Department. It is examined carefully and defective 
cartridges eliminated. The use of tracer ammunition dur- 
ing 1,000-inch range practice is prohibited. 

/. The prescribed aiming point is used in laying the gun. 

g. Sighting or ranging-in shots are prohibited. 

h. After the gunner has taken his place at the gun for an 
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exercise, all shots fired by him count as a part of that exer- 
cise. The total amount of ammunition used in any exercise, 
including shots fired accidentally, must not exceed the amount 
authorized for that exercise. 

i. (1) Before firing any exercise, the gunner is allowed a 
reasonable time to examine the gun, ammunition, and equip- 
ment. 

(2) In all firing with a time limit, the gun is half loaded 
prior to the command or signal commence firing, the sight is 
raised and set correctly for the target to be engaged, and the 
gun is laid off the aiming point not less than 5 mils or more 
than 10 mils in both direction and elevation. The comple- 
tion of the loading is effected after the command or signal 
commence firing. A warning signal may be given 5 seconds 
before the expiration of the time limit. Firing ceases 
promptly at the command or signal cease firing. 

(3) In record practice, two points are deducted from the 
firer’s score for each round fired after the command or signal 

CEASE FIRING. 

j . During record practice when a stoppage occurs, the gun- 
ner pulls the bolt handle once to the rear, releases it, and 
attempts to fire. 

(1) If the gun fires, the gunner continues with the exercise. 
He is allowed an additional 2 seconds for each stoppage of this 
type during the exercises. 

(2) If the gun fails to fire, the gunner holds up his hand, 
calls “time,” and without touching the gun awaits further 
instructions from the assistant to the officer in charge of 
firing. This officer notes the time at which the signal of the 
gunner occurs and determines the remaining time for the 
exercise by deducting the elapsed time from the allotted time. 
He then inspects the gun to determine the cause of the 
stoppage. 

(a) In making this inspection he notes the scoring group 
upon which the gun is laid and counts the ammunition 
remaining for the particular exercise being fired. He then 
lays the gun off of the scoring group upon which it is laid 
and presses the trigger to determine if an actual stoppage 
exists. If an actual stoppage exists he directs the gunner to 
reduce the stoppage. 
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(b) He then reports the nature of the stoppage to the officer 
in charge of firing, who gives instructions as to whether or not 
the gunner will be permitted to complete the exercise. If the 
cause of the stoppage was manifestly the fault of the gunner, 
the exercise is not completed and the score stands. If the 
cause of the stoppage was not the fault of the gunner, he is 
permitted to complete the exercise. To complete the exercise 
the gunner fully loads and lays on the same scoring group 
that he was firing on when the stoppage occurred. At the 
command commence firing, given by the assistant to the 
officer in charge of firing, he fires the ammunition that re- 
mained for the particular exercise in the time remaining to 
complete the exercise plus 2 seconds for one stoppage. In no 
case is any exercise refired. Should a breakage occur, the gun 
is retargeted or replaced before firing to complete the exercise. 
When, as a result of pulling the bolt handle to the rear when a 
stoppage occurs, any unfired or damaged rounds are ejected 
from the gun, the gunner is allowed to fire the equivalent of 
these rounds as soon as the exercise is completed. To fire the 
ejected rounds, the gunner fully loads and lays on the exer- 
cise (at record practice, the entire target is one exercise) on 
which he was firing when the round or rounds were ejected. 
At the command commence firing, given by the assistant to 
the officer in charge of firing, the gunner fires on the basis 
of 1 second for each ejected round. This allowance of 1 
second is in addition to the allowance of 2 seconds for a 
stoppage. 

k. The rules governing the scoring of the 1,000-inch ma- 
chine-gun target are as follows: 

(1) Five points are scored for each scoring space hit; one 
point is scored for each hit in a scoring space, but not more 
than three hits are counted in any one scoring space. Hits 
touching the boundary line of a scoring space are counted. 
A hit touching the line between two scoring spaces is counted 
in only one space, but the space selected is that which gives 
the greater score to the gunner. The total possible score is 
128 points for each exercise, making a maximum score for 
firing the two exercises 256 points. 

(2) A score card is kept for each person firing as a record 
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of the scores made in each part of the preliminary practice 
and record practice at 1,000 inches and of the total score 
made in each of these practices. The date of the firing is 
also recorded. Entries are made in ink or indelible pencil. 
No erasures are made on score cards. Alterations may be 
made only by the organization commander or an officer act- 
ing as scorer, and each alteration is authenticated by the 
initials of the officer who made it. 

(3) In record practice the target is scored by an assistant 
to the officer in charge of firing. This officer enters the score 
on the score card and authenticates the entry. 

(4) If a man fires on another man’s target in any exercise, 
he receives a score for such hits as are shown on the scoring 
group of his own target at which he was required to fire, but 
he is not allowed to fire the exercise again. The man on 
whose target he fired in error is required to fire the exercise 
again. 

1. A number of officers sufficient to supervise record prac- 
tice in strict accordance with the rules governing this prac- 
tice are detailed as assistants to the officer in charge of 
firing. Officers for this duty are selected from companies 
other than the one firing. A maximum of two guns can be 
supervised by one officer. He performs the following duties 
in person: 

(1) Counts the ammunition of the gunner after he takes 
his place at the gun. 

(2) Lays the gun off in deflection and elevation not less 
than 5 and not more than 10 mils. 

(3) Sees that the gunner does not touch the sight or alter 
the laying of the gun until after the command or signal to 
commence firing is given. 

(4) Sees that the gun is not fully loaded until after the 
command or signal commence firing. 

(5) Is watchful for the occurrence of stoppages and per- 
forms the duties in connection therewith as prescribed in j 
above. 

(6) Makes the deduction described in i above for firing 
after the command cease firing. 

(7) Counts and records the score as prescribed in k above. 
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Section V 

CONSTRUCTION OF TARGETS, RANGES, AND 

EQUIPMENT 



■ 125. 1,000-Inch Light Machine-Gun Target. — In all firing 
on the 1,000-inch range, the 1,000-inch light machine-gun 
target A is used. 




Figure 31. — Light machine-gun target A. 



This target must conform exactly to the specifications set 
forth in figure 31. The dimensions of the groups are 
measured from the outer edges of the line. When regular 
printed targets are not available, suitable substitutes can 
be made on large sheets of wrapping paper. 

■ 126. Construction of 1,000 -Inch Range. — a. The number 
of firing points depends upon the terrain available and the 
number of guns which will probably be firing at the same 
time. The interval between guns should be approximately 5 
yards. , 

b. AR 750-10 prescribes the danger areas for target ranges. 
On account of the small size of the 1,000-inch range a loca- 
tion for it can usually be found easily. For each target there 
is required a level open space about 40 yards in length (in 
the direction of the line of fire; and about 5 yards in width. 
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If the range can be located so that the fire is delivered into 
a steep bank, such as the side of a ravine or an artificial bullet 
stop, it eliminates the necessity for range guards. On this 
range the interval between guns may be reduced to 3 yards 
when necessary. 

c. On the 1,000-inch range the target frame may be carried 
on a car which runs on a light track leading from the firing 
point to the position of the target, a distance of 1,000 inches 




Figure 32. — Plan of 1,000-Inch machine-gun range. 



(83 feet 4 inches), measured from the gun pintle. The car 
and track are furnished by the Ordnance Department. Rope 
is furnished so that the carriage may be drawn back and 
forth by a man standing at the firing point. This facilitates 
target changes and observation of results. Carriages and 
tracks are not a necessity and may be dispensed with, the 
targets being supported by stakes driven in the ground at 
the required distance from the firing ‘point. In either case, 
the stakes supporting the target on the carriage or on the 
ground should be placed at the ends of the target frame. 
When placed back of the target, they are soon shot out. 
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Section VI 



LONG-RANGE OBSERVATION AND ADJUSTMENT 

PRACTICE 

■ 127. Purpose and Scope. — a. The purpose of long-range 
observation and adjustment practice is to teach the soldier 
the adjustment of fire by the observation of strike, and by 
the observation of the flight of tracer bullets. 

b. This practice consists of preparatory instruction and 
firing exercises. It is not given the soldier until after he 
has completed the 1,000-inch marksmanship training, and 
the instruction follows the procedure outlined for that train- 
ing (par. 96). 

■ 128. Preparatory Instruction. — a. Preparatory instruction 
consists of instruction in the nature of the cone of fire and 
the manipulation required to move the center of impact of 
the beaten zone at key ranges. It is given prior to the firing 
exercises. 

b. The instructor first explains the essential characteristics 
of the cone of fire and the beaten zone at the key ranges, 
using a sand table, charts, or actual firing on the ground for 
the purpose. He then explains, and, if practicable, has a 
gunner demonstrate by firing tracer ammunition, the manip- 
ulation required to move the center of impact of the beaten 
zone at the key ranges. He bases this latter explanation and 
demonstration on the following rules of thumb which are 
based on conditions where the gun and target are on level 
ground: 

(1) A 1-mil change of direction changes the beaten zone 
as follows: 

V 2 yard at a range of 500 yards. 

1 yard at a range of 1,000 yards. 

IV 2 yards at a range of 1,500 yards. 

(2) A 1-mil change of elevation varies the center of im- 
pact approximately as follows: 

100 yards (120-80) at ranges from 100 to 500 yards. 

60 yards (80-40) at ranges from 500 to 1,000 yards. 

30 yards (40-20) at ranges from 1,000 to 1,500 yards. 
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(3) To shift the center of impact approximately 100 yards 
requires the following change in elevation: 

1 mil at ranges of 100 to 500 yards. 

2 mils at ranges of 600 to 800 yards. 

3 mils at ranges of 900 to 1,200 yards. 

c. Upon the completion of the explanations and demon- 
strations the instructor gives exercises in theoretical adjust- 
ments based on the rules of thumb either on a sand table, a 
chart, or the ground. 

d. As soon as the men understand and can apply the rules 
of thumb for conditions where the gun and target are on level 
ground, the instructor explains and demonstrates modifica- 
tions in the rules due to conditions where the ground slopes 
in the vicinity of the target. The effect of slope upon the 
unit value of a 1-mil change in elevation can be demonstrated 
upon a sand table, upon any other short-range method of 
representing relief, or upon the ground. This explanation 
and demonstration is followed by exercises involving condi- 
tions requiring the use of modifications in the rules of thumb. 

e. The preparatory instruction is sufficiently detailed and 
thorough that by the time the firing exercises are begun, 
the application of the rules of thumb is reduced to a routine 
and the firing exercises can be devoted principally to sensing. 

■ 129. Firing Exercises. — a. There are three firing exercises. 
In the first exercise, the gunner is required to adjust fire 
by observation of strikes; in the second he is required to 
adjust fire by the observation of the flight of tracer bullets; 
and in the third exercise, he is required to use speed in ad- 
justing fire by either or both of the above-mentioned 
methods. 

b. These exercises can be fired on any terrain available 
from ranges of 300 to 1,000 yards. They can be fired over 
water. If very short ranges are used, the guns should be 
raised about 10 feet above the general ground level. This 
serves to make the beaten zone more compact and renders 
sensing easier for the beginner. Elaborate facilities are not 
needed. The degree of training received is in direct propor- 
tion to the ingenuity of the officer conducting the firing. It 
must be constantly borne in mind that marksmanship train- 
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ing of a gunner is not complete until he has learned sensing 
and adjustment of fire by observation of strike and observa- 
tion of the flight of tracer bullets. 

c. The number of exercises to be fired depends on the am- 
munition allowance. After each man has fired the first and 
second exercises once, the remaining ammunition should be 
used in firing the third exercise. 

d. The first firing exercise is as follows: 

(1) Pour to eight machine guns are mounted on the firing 
line with an interval of 5 yards between guns. At each gun 
are a No. 1 undergoing the instruction, a No. 2, and a squad 
instructor (or coach). 

(2) The instructor directs the first gunner on the right to 
fire the exercise. All other gunners execute the fire order, 
except that they simulate load. He gives an appropriate fire 
order such as, 1. space 20 ball, 2. load, range soo, 3. SCREEN 
TARGET. He then directs the squad instructor (or coach) 
to lay the gun off 5 to 20 mils in deflection and 5 to 10 mils in 
elevation. He then commands: 1. burst of ten, 2. COM- 
MENCE FIRING. The gunner fires as laid. 

(3) Each gunner then estimates from the strike the 
amount of traverse and search required to place the next 
string or burst of shots on the target. He explains to the 
squad instructor (or coach) in his own words the corrections 
and actually executes them for his gun. 

(4) When this step is complete the gunner on the right on 
order from the squad instructor (or coach) fires his second 
string or burst. Each gunner repeats the process of sensing 
and applying the corrections necessary to place the fire on 
the target. Well-trained gunners are able to “roll” a short 
string of rapid single shots into the targets without varying 
the rate of fire. 

e. The second firing exercise is conducted in a manner 
similar to the first, except that the ammunition used is in 
the proportion of one tracer to four balls and the gunner 
adjusts his fire by observation of the flight of the tracer 
bullets. 

/. The third firing exercise is conducted in a manner simi- 
lar to the first and second exercises, except that two gunners 
fire simultaneously in competition and on separate targets. 
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Either ball or tracer ammunition may be used. For this 
exercise various types of targets may be used as follows: 

(1) Falling targets may be made of heavy steel plates 
propped up by a stick or board. 

(2) Small balloons make excellent targets and permit of a 
wide variety of arrangements. 

(3) If pits are available or time permits their construction, 
standard rifle or machine-gun targets may be used. When 
struck they may be tripped by the pit operator. 

(4) If a standard rifle range is available, intermittent or 
bobbing targets may be used. This introduces a time element 
and puts a premium on rapid and accurate sensing. 

(5) Moving targets operated by the pit detail may also be 
used. 

Section VII 

SAFETY PRECAUTIONS 

■ 130. Safety Precautions. — a. General . — General safety 
measures necessary for firing caliber .30 machine-gun ammu- 
nition are contained in AR 750-10. 

b. Additional . — Additional safety precautions pertaining to 
personnel immediately at the guns are as follows: 

(1) Firing must not begin on any range until the officer in 
charge of firing has ascertained that the range is clear and 
has given his authority to fire. 

(2) No firing is done except under the direct supervision 
of an officer. 

(3) No gun is loaded or half loaded until a command to do 
so has been given. 

(4) After machine guns are fired, and prior to dismounting 
or removing them from firing positions, each gun is inspected 
by an officer to see that it is unloaded. As part of this 
inspection, a cleaning rod is passed through the barrel of each 
gun from the muzzle and immediately removed. 

(5) During range firing, no person is allowed in front of 
the gun for any purpose until directed by an officer who has 
ordered that all guns be cleared by having a wooden block 
which protrudes a visible height above the gun inserted in 
each receiver and has ascertained that the order has been 
completely carried out. 
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CHAPTER 4 

MARKMANSHIP, MOVING GROUND TARGETS 

■ 131. Method op Engaging Rapidly Moving Targets. — a. 
General. — Fire at rapidly moving targets, such as scout cars, 
reconnaissance cars, truck convoys, armored cars, and tanks, 
requires a different technique from that used against station- 
ary or slow-moving targets, due to the relatively high rates 
of speed of such targets. In order to hit a target which is 
moving, the bore of a gun must be laid in direction and 
elevation so that the bullet and the target will meet. 

b. Fundamentals. — To become expert at firing at moving 
targets, soldiers must understand that the following funda- 
mental principles are the basis for any technique which may 
be developed for specific weapons: 

(1) Accurate delivery of fire with the axis of the bore 
laid in order to compensate for the range to the target, the 
speed of the target, and the time of flight of the bullet. 

(2) Mechanical skill in manipulating the gun in order to 
lay the axis of the bore correctly. 

(3) Adjustment of fire from observation of strike or 
tracers. 

(4) Maintenance of an adequate volume of fire in order 
to destroy the target in the shortest possible time. 

(5) Rapid shifting of fire to new targets. 

c. Technique of fire. — In order to become proficient 
gunners, men must be trained — 

(1) To track fast-moving targets in elevation by means of 
the elevating handwheel and in traverse by sliding the 
traversing block along the traversing bar. 

(2) To swing ahead of the target to the required lead and 
fire a string of shots or a burst. 

(3) To continue the swing, or follow through, while firing. 

(4) To re-aim rapidly on the target, if necessary, and 
swing out to the corrected lead. 

(5) To correct the lead by observation of strike and the 
flight of tracers. 
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(6) To maintain fire on the target until it is obviously dis- 
abled or until ordered to shift. 

(7) To shift the fire rapidly to new targets. 

d. Methods of training. — Training in firing at moving tar- 
gets should include — 

(1) Preparatory training. 

(2) 1,000-inch range practice. 

(3) Long-range practice. 

■ 132. Type of Fire. — a. Automatic fire against moving tar- 
gets has very little effect when used as fixed fire, because 
when the cone of fire is fixed on a point in the path of a 
rapidly moving target, the target may pass through the cone 
without being hit, due to the time interval between the strikes 
of successive shots. Proper use of the cone of machine-gun 
fire is to manipulate the gun so that the cone of fire moves 
with the target, the gunner maintaining the correct lead for 
the target during delivery of fire. The machine gun must 
be “free” in traverse for firing on moving ground targets. 
The mechanical elevation of the gun permits sufficiently 
rapid manipulation in elevation. 

b. In the delivery of fire on rapidly moving ground targets, 
the gunner uses automatic fire or the maximum rate of aimed 
single shot fire, adjusting his lead as observation of strike and 
tracers indicate. In the final stages of an assault by hostile 
mechanized vehicles, the maximum concentration of auto- 
matic fire is habitual. 

■ 133. Position. — The position of the gunner for firing at 
rapidly moving ground targets is the same as prescribed for 
firing at stationary ground targets (par. 106) . 

■ 134. Leads. — a. General. — (1) Before proceeding with the 
lead exercises, the instructor should explain the theory and 
use of leads in firing against moving targets. 

(2) In order to hit a moving target, the axis of the bore 
of the weapon must be pointed ahead of the target at a point 
in line with the movement of the target. The distance that 
the weapon must be pointed ahead of the target is the dis- 
tance which the target will travel during the time the bullet 
is in flight from the weapon to the target. This distance is 
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measured in target lengths — one target length, as seen by the 
gunner, being called one lead. 

(3) When the distance the bullet travels from the gun to 
the target is so great that there is an appreciable drop in the 
trajectory, the axis of the bore must be given sufficient eleva- 
tion to compensate for the drop of the bullet. 

b. Computation of leads . — The computation of the correct 
lead for a moving target is a mathematical calculation based 
upon the speed of the target, the time of flight of the bullet, 
and the movement of the target with relation to the gun. 
Such computations are not feasible under field conditions. 
Leads vary greatly and it is not practicable to give a complete 
table of leads for all possible variations. However, the lead 
table shown below covers the great majority of targets: 

LEAD TABLE 



Speed in miles per hour 


Range of the target in yards 


300 


500 


900 


15 


Yz lead 


1 lead 


2 leads. 









For a speed of l l / 2 miles an hour, divide the lead by 2; of 30 
miles an hour, multiply by 2. 

c. Use of lead table . — The leads shown in the lead table are 
based on a target approximately 5 yards in length and 2 l / 2 
yards high, crossing the line of fire at 90°. The lead varies 
with the movement of the target with respect to the gun and 
is decreased from that indicated above as the movement 
varies from 90°. If the angle between the line of fire and the 
line of travel of the target is less than 45°, use one-half of 
the lead shown in the table. For a target moving directly 
toward the gun, the line of aim is placed on the center or the 
lower edge of the target depending on the range and slope 
of the ground, the lower edge being used for the longer ranges 
and for broken ground. For a target moving directly away 
from the gun, the line of aim is placed similarly on the center 
or upper edge of the target. For a receding target, too much 
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lead is better than too little because the target will run into 
the fire. 

d. Initial estimation of leads . — The initial estimation of 
leads for any moving ground target is based upon the applica- 
tion of the leads indicated in the lead table. It must be 
understood that these leads are only a rough approximation 
but that owing to the size of the target and the limited time 
available for firing against rapidly moving targets, the intel- 
ligent and immediate application of fire based on the lead 
table is absolutely essential. 

e. Tracking . — Tracking consists of maintaining the correct 
alinement of the sights, with or without a lead, on a moving 
target by moving the gun at the same angular speed as that 
of the target. 

f. Duties of gun crew. — (1) The squad leader estimates the 
range and speed of the target and announces the range and 
lead to the gunner. He observes the effect of the fire and an- 
nounces corrections in lead. He switches the gunner to new 
targets when necessary. 

(2) The gunner habitually sets his sight at 600 yards for 
all firing at moving ground targets. He looks through the 
sight and locates the target. If the range to the target is 
less than 300 yards, he lays on the rear end at the lower edge 
of the target, swings straight through to the front at the lower 
edge, then past the target until he arrives at the announced 
or estimated lead; he then opens fire. He continues to fire, 
maintaining the required lead until the target disappears or 
is disabled. If the range to the target is greater than 300 
yards but less than 500 yards, the gunner proceeds in the 
same manner as indicated above, except that he lays on the 
rear center edge of the target and swings straight through 
the center out to the front center edge and then on out to the 
correct lead. If the range to the target is greater than 500 
yards and less than 900 yards, the gunner proceeds as indi- 
cated above, except that he lays on the rear top edge of the 
target and swings straight across the top to the correct lead. 

(3) No. 2 observes the feeding and functioning of the gun 
and watches the squad leader for signals and commands. 

g. Rate of fire . — The rate of fire depends upon the range 
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to the target and its speed. The maximum rate, consistent 
with efficient tracking, is employed. 

h. Adjustment of fire. — Gunners should be trained to fire 
with an ordered or estimated lead in the manner described 
in /(2) above. Fire may then be adjusted by — 

(1) The squad leader, who “senses” the burst and orders 
a new lead. 

(2) The gunner, who, when observation of strike is clearly 
discernible, automatically adjusts the lead and lays from 
such observation. 

(3) The squad leader and the gunner, who adjust the lead 
and lay from the observation of the tracers when tracer am- 
munition is used. The proportion of tracer should be one 
round of tracer to every four rounds of ball or armor-pierc- 
ing ammunition. 

i. Distribution of fire. — Single guns or pairs of guns should 
engage the leading vehicle of the group. Groups of four or 
more guns should engage the leading vehicles, respectively, 
in the ratio of two guns to each vehicle. 

j. Accuracy. — The greatest accuracy possible in manipu- 
lating the gun, in establishing the correct lead, and in firing 
is to be desired. Due to the nature of the targets, speed in 
opening fire and a rapid rate of fire are essential. Moving- 
target firing is not “bull’s-eye” shooting. The size of the 
target makes it possible to make errors in range, speed, and 
lead estimations and still hit the target. Too much lead is 
better than too little lead. If too little lead is used the strike 
is behind, but if it is too great there is the possibility that 
the target will run into the strike. Also bullet strike is easier 
to observe in front of the target. 

■ 135. Leading Exercises, 1,000-Inch. — a. The gunner is re- 
quired to take a position at the gun (fig. 33) , swing the gun 
through the announced target silhouette on the 1,000-inch 
antitank target (fig. 34), and aim with the prescribed lead 
(par. 134a). 

b. He then directs an assistant to move the marking sil- 
houette (fig. 35) until the forward edge is at the point of aim. 

c. The assistant then places a pencil dot at this point. 
The exercise is repeated, making triangles by marking the 
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adjustment imtil the gunner can make at least two out of 
three triangles, each of which can be Inclosed in a circle. 
I inch in diameter 

136. . Tracking ' E x/j< cisssr-^The gunner is required 
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Figure S 3 .— Leading exerelse, 

that aim during the uniform movement of the target. As 
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targets should be run to represent speeds at various ranges 
are shown in the following table: 



TARGET SPEEDS, 1,000-INCH MOVING TARGET 



Target speeds (miles per hour) 


Target speeds in inches per second, 
corresponding to ranges of — 


300 yards 


500 yards 


900 yards 


7H- 


12 


7 


5 


15 


24 


15 


8 


30__. 


48 


30 


16 




Figure 35. — Marking silhouette for leading exercises. 

■ 137. Combined Leading and Tracking .Exercises. — When 
the gunner has gained facility in tracking the target, he is 
required to repeat the tracking exercise using a designated 
lead and to simulate firing with his sights properly alined. 



■ 138. Preliminary Firing, 1,000-Inch. — a. The following 
table is suggested as suitable preliminary 1,000 -inch firing, 
subject to ammunition allowances: 
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